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I 

0MB Approval Number: 2050-0095 
Approved for Use Through: 4/95 

- I 

I 
POTENTIAL HAZARDOUS 

t_ 

! 
WASTE SITE! 

PRELIMINARX ASSESSMENT FORM 

I 

IDENTIFICATION 

State: I CERCLIS Number: 
TX TXD987990314 

CERCLIS Discovery Date: 
3-26-90 

1. Ge~eral Site Ihformation · 

Name: I Street Address: 
Airport Holding A 2510 Farrel Road 

------------------' ------------------ -+---------------· -------------- -----
city: State: Zip Code: County: Co. Cong. 

Houston TX 77073 Harris Code: Dist: 

---------- ------- -----------+---------------------+------------------------
Latitude: Lon~itude: 'Approx. Area of Site:' Status of Site: 
29 59' 20.3" 951 22' 34.1" 3 acres Active 

_ 2. _ Ow~er /Operator!: I~formation _____________________ , -------------------------

owner: I· Operator: 
Chris Davis . , Chris Davis 

------------------i ----------- -------+--------------------------------------
Street Address: ; I street Address: 

2510 Farrel Road 2510 Farrel Road 
------------------:-- ---------------+--------------------------------------
City: i.. I city: 

Houston I Houston 
--------------------------------------+--------------------------------------
State: I Zip Code: I Telephone: I state:' Zip Code: I Telephone: 

TX 77073 713-443-7665 TX 77073 713-443-7665 
------- ---- ---------------------- .--+-------------------- ----------------

Type of Ownership: How Initially Identified: 
Private ' 'other 

___________________ ! ______________________ ~:~-~~==-=~=~=~:~:::~~~-:~:~---------
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POTENTIAL HAZARDOUS 

' WASTE SITE:· 

PRELIMINARY ASSESSMENT FORM 
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IDENTIFICATION 
----------------------·--
State: I CERCLIS Number: 

TX TXD987990314 

CERCLIS Discovery Date: 
3-26-90 

' . -----------------------------------------------------------------------------. ' 

3. Site Evaluator; Information 

Name of Evaluator': 
Karen A. Dorsey I Agency/Organization: 

Roy F. Weston, Inc. I Date Prepared: 
29 Dec 95 

street Address: I City: · · I State: 
5599 San Felipe suite 700 Houston TX 

------------------------ -------------+--------------------------------------
Name of EPA or State Agency contact: I Telephone: 

Ed Sierra · (214) 665-6740 
---------------•-I-------------------+--------------------------------------
Street Address: I I City: I State:. 

1445 Ross Avenue~ Suite 1200 . Dallas . TX 

4. Site Dispositi~n (for EPA use only) 

Emergency 
Response/Removal 
Assessment 
Recommendation: No 

t 

Date: 

CERCLIS 
Recommendation: 
NFRAP 

Date: 

Signature: 

Name: 

Position: 
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-------------------L-----------------------------------------------------------,. 
I 
I 

POTENTIAL HAZARDOUS 

WASTE SITEI 

PRELIMINARY ASSESSMENT FORM 

5. General Site Characteristics 

IDENTIFICATION 

State: I CERCLIS Number: 
TX TXD987990314 

CERCLIS Discovery Date: 
3-26-90 

Predominant Land Uses Within 
1 Mile of Site: 

Site Setting: Years of Operation: 
Beginning Year: o 

Industrial 
.Commercial 
Residential 
Forest/Fields 

Suburban 
Ending Year: 0 

X Unknown 
------------------· -------------- ------------+--------- --- ----------------

Type of Site Operations: 
Other: , 

I 

Construction of pallets 
I 

I 
I 

i 

Waste Generated: 
Onsite 

Waste Deposition Authorized 
By: Unknown 
---- ·-------------------------
Waste Accessible to the Public 

No 

, Distance to Nearest Dwelling, 

I
i School, or Workplace: 

3000 Feet 

6. W;ste Characte1istics Information 
I ----------------------------------------------------------------------------' 

Source Type , 
Contaminated soii 

Quantity Tier General Types of Waste: 
2. 00e+04 sq ft A · Other: 

Unknown 

Physical State of Waste as Deposited 

Tier Legend i 
C == Constituent! W = Wastestream 
V == Volume , A= Area 

-------------------------------------------------------------------------------
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------~------------~-----------------------------------------------------------i 
I 

POTENTIAL HAZARDOUS 

WASTE SITEI 
I 

PRELIMINARY ASSESSMENT FORM 

7. Ground Water Pathway 

Is Ground Water Used 
for Drinking Water 
Within 4 Miles: . 

Y.ES i · 

Type of Ground Water 
Wells Within 4 Miles: 

Municipal 
Private 

Depth to 
Shallowest Aquifer: 

50 Feet \ 

Karst Te~rain/Aquifer 
Present: I 

No i 

Is There a Suspected 
Release to Ground 
Water: 

No 

Have Primary Target 
Drinking Water Wells 
Been Identified: No 

Nearest Designated 
Wellhead Protection 
Area: 

>0 - 4 Miles 

IDENTIFICATION 

State: I CERCLIS Number: 
TX.. TXD987990314 

CERCLIS Discovery Date: 
3-26-90. 

List Secondary Target 
Population Served by 
Ground Water Withdrawn 
From: 

0 - 1/4 Mile 0 

>1/4 - 1/2 Mile 0 

>1/2 - 1 Mile. 0 

>1 - 2 Miles 100 

>2 - 3 Miles 400 

. >3 - 4 Miles 1009 

Total 1509 

I . -------------------,-----------------------------------------------------------
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- j: IDENTIFICATION . 

POTENTIAL HAZARDOUS -------------------------

WASTE SITE 
' I 

PRELIMINARY ASSESSMENT FORM 

' ' 

State: I CERCLIS Number: 
TX TXD987990314 

CERCLIS Discovery Date: 
3-26-90 

-----------------------------------------------------------------------------
8. Surface Water Pathway Part 1 of 4 

---------------------------------------------------------------------------·-
Type of Surface Water Draining 
Site and 15 Miles Downstream: 

Shortest overland Distance From Any 
Source to Surface Water: 

Stream 
Other: 

Intermitent Stream 
47520 Feet 

9.0 Miles 

------------------ ---------------+------------------ -----------------------
Is there a Suspected Re.lease to I Site is Located in: 
Surface Water: No > 500 yr floodplain 

8. surface water fathway Part 2 of 4 
- I 

Drinking Water In~akes Along the Surface Water Migration Path: '1'JQ• 

Have Primary Targ~t Drinking Water Intakes Been Identified: No 

Secondary Target 
Name 
None 

Drinking Water Intakes: 
I Water Body/Flow(cfs) 

minimal stream/ <10 
Total Within 15 Miles: 

Population Served 
0 
0 
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POTENTIAL HAZARDOUS 

WASTE SITE' 

PRELIMINARY ASSESSMENT FORM 

Page: 6 

IDENTIFICATION 

State: · I CERCLIS Number: 
TX TXD987990314 

CERCLIS Discovery Date: 
3-26-90 

-------------. ----, ------------------ .---------------------------------------
8. Surface Water Pathway Part 3 of 4 

----------------------------------------·------------------------------------
Fisheries Located Along the Surface Water Migration Path: No ~ 

Have Primary Targ~t Fisheries Been Identified: No 

Secondary Target Fisheries: 
None 

----------------------------------------------------------------------------' 
8. Surface Water Pathway Part 4 of 4 

Wetlands Located Along the Surface Water Migration Path? (y/n) No 

Have Primary Targit Wetlands Been Identified? (y/n) No 
1: . 

Secondary Target Wetlands: 
None 1. · 

Other Sensitive Environments.Along the Surface Water Migration Path: No 

Have Primary Target Sensitive Environments Been Identified: No 

Secondary Target Sensitive Environments: 
None 

___________________ I __ .-------------------------------------------------------
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-------------------, -----------------------------------------------------------
POTENTIAL ~ZARDOUS 

WASTE SITE: 

IDENTIFICATION 

State: ·1 CERCLIS Number: 
TX TXD987990314 

PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date: 
3-26-90 

.i 
9. Soil Exposure.Pathway 

Are People Occupying Residences or 
Attending School or Daycare on or 
Within 200 Feet of Areas of Known 
or Suspected Contamination: No 

Number of Workers Onsite: 1 - 100 

Have Terrestrial Sensitive Environments Been Identified on or Within 
200: Feet of Areas of Known or Suspected Contamination: Yes 

Terrestrial Sensitive Environments: 
i 

Critical ?abita~ for Federally designated endang/threat species 

-----------------------------------------------------------------------------
_:~:-~~:_:::~~:: __ .! ________________________________________ . -----------------
Total Population 

Onsite 
O - 1/4 Mile 

>1/4 - 1/2 Mile 
>1/2 - 1 Mile 

>1 - 2 Miles 
>2 - 3 Miles 
>3 - 4 Miles 
Total 

on or Within: 
0 
0 

1534 
0 

19 
11243 
24431 
37227 

Is There a Suspected Release to Air: 

Wetlands Located 
Within 4 Miles of the Site: 

Other Sensitive Environments Located 
Within 4 Miles of· the site: 

Sensitive Environments Within 1/2 Mile of the site: 

Sensitive Envi'ronment Type/Wetlands Area(acres) 

No. 

No 

Yes 

Distance 
Onsite Habitat for Federally designated endangered/threatened species 



i 

I I 

Site Name: Airport Bolding A 
CERCLIS: ID No.: TXD987990314 
Street Address: 2510 Farrel Road 
City/State/Zip: Houston, TX 77073 

Inves~igator: Karen A. Dorsey 
Agency/Organization: Roy F. Weston, Inc. 

0MB Approval Number: 2050-0095 
Approved for Use Through: 4/95 

I- I-

Street Address: 5599 San Felipe suite 700 
City/State: Houston, TX 

! 
'. 
' 

Date: 29 Dec 95 



WASTE CHARACTERISTICS 
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. ' ' -------------------------------------------------------------------------------
Waste Characteristics (WC) Calculations: 

1 Stained Soil Contaminated soil Ref: 3, 5 WQ value maximum 

Area 2.00E+04 sq ft 5.SSE-01 5.SSE-01 
The EPA Potential Hazardous Waste Site Identification Form and the 
WESTON aerial photograph review indicate an area of discoloration. 
For PAscoring purposes, this area is assumed to consist of stained 
soils. This area covers approximately 20,000 square feet. 
Ref: 3, 5,: 6 

1· 
I 

I -----------------------------------------------------------------------------
** Only First WC Page Is Printed** I Waste Characteristics Score: WC= 18 ___________________ ! __________________________________________________________ _ 
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-------------------------------------------------------------------------------
Ground Water Pathway Criteria List 

Suspected Release 
-------· ---------~-----------------------------------------------------------

Are sources poorly contained? (y/n/u) Y 

Is the source a type likely to contribute to ground water contamination 
(e.g~, wet lagoon)? (y/n/u) N 

Is waste quantity particularly large? (y/n/u) Y 

Is precipitation heavy? (y/n/u) Y 

Is the infiltration rate high? ·(y/n/u) N 

Is the site located in an area of karst terrain? (y/n) N 

Is the subsurface highly permeable or conductive? (y/n/u) N 

Is drinking water drawn from a shallow aquifer? (y/n/u) Y 

Are suspected contaminants highly mobile in ground water? (y/n/u) N 

Does analytical br circumstantial evidence suggest 
· ! ground water contamination? (y/n/u) N 

l ------------------:----------------------------------------------------------
Other criteria? 1(y/n) N 

------------------: --------------------------- ·------------------------------
I 
I 

SUSPECTED RELEASE? (y/n) 

Summarize the rationale for Suspected Release: 
I 

Based on availa~le background information and the results of 
WESTON's site r~conaissance, one potential source of hazardous 
substances consisting of contaminated -soils has been identified. 
A release of hazardous substances into groundwater has not been 
documented. The near surface· soils have low permeabilities, and no 
wells are located within a 1~mile radius of the site. Therefore, a 
release of hazardous substances into the groundwater is not 
suspected. 

Ref: 3, 5, 6,19, 13 

N 

-------------------'-----------------------------------------------------------' . 
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l Ground Water Pathway Criteria List 
: Primary Targets 

Is any drinking ~ater well nearby? (y/n/u) 

Has any nearby drinking water well been closed? (y/n/u) 

Has any nearby drinking water well user reported 
foul-testing or foul-smelling water? (y/n/u) 

Page: 3 

Does any nearby well have a large drawdown/high production rate? (y/n/u) 

Is any drinking water well located between the site and other wells 
that are suspected to be exposed to a hazardous substance? (y/n/u) 

Does analytical or circumstantial evidence suggest contamination 
at a drinking water well? (y/n/u) 

Does any drinking water well warrant sampling? (y/n/u) 

Other criteria? {y/n) 

I PRIMARY TARGET(S) IDENTIFIED? (y/n) 

summarize the rationale for_Primary Targets: 

-------------------1-----------------------------------------------------------
'! 
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GROUND WATER PATHWAY SCORESHEETS 
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. l --------

Pathway Characteris;tics I 'Ref. 
------------------- ------------------------------------------ --------+------

Do you suspect: a release? {y/n) No I 
- ---------------- ---------------------------------------------------+------

Is the site located in karst terrain? {y/n) No I 6 
----------------------------------------------------------------------+------

Depth to aquifer {feet): · 50 I 7 

------------------ ---------------------------------------------------+---- -
Distance to the nearest drinking water well {feet): 5300 I 12 

. ' -----------------------------------------------------------------------------
suspected I No Suspected I 

LIKELIHOOD .OF RELEASE Release Release References 
----------- ----------------------+-------------+--------------+-------------

1. SUSPECTED RELEASE I 0 I 
----------------------------------+-------------+--------------

2 • NO SUSPECTED RELEASE I 1 · 5 0 0 

------------------- ---------------+-------------+--------------
' LR = I O I 500 

Targets 1 

-------------------: ------------- ---------------------------------------------
1 

suspected -1- No Suspected I 
TARGETS Release Release References 

------------------ ---------------+-------------+--------------+-------------
3. PRIMARY TARGEr POPULATION I I 

. o pefson{s) o 
------------- ----1---------------+-------------+--------------

4. SECONDARY TARGET POPULATION O 21 
Are any wells!part of a 

. blended system? {y/n) Y 

-~ --------------- ---------- _. --+-------------+- ~-----------
5. NEAREST WELL I O I 5 

------------------ -----.. --------+-------------+--------- ----
6. WELLHEAD PRO~ECTION AREA I 0 I 5 

>0 - 4 Miles 
----------------------------------+-------------+--------------

7 • RESOURCES I O I 5 

----------- ·-----------------------+-------------+--------------
T = I 0 I 36 

WASTE CHARACTERISTICS 
WC= 0 18 

GROUND WATER PATHWAY SCORE: 4 

•------------------------------

i 
I 

! 
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Ground Water Target Populations 
-------------------~----------------------------------------------------------' 

Primary· Target Population · I Dist.· I Population I I 
Drinking Water, Well ID (miles) Served · Reference · Value· 

----------------------------------+-------+-----.------+-----------+----- ---
None · I I I · · I 

----------------------------------+-------+------------+-----------+---------
1 I I I ------------------~---------------+-------+------------+-----------+---------
1 I I . I 

------------------ ---------------+-------+------------+-----------+---------
' I I .1 I 

----------~-----------------------+-------+------------+-----------+---------
1 I I I --------------------------------------------------------------------+---------

***Note: Maximum of 5 Wells Are Printed*** Total I 

Secondary Target Population I Population I I 
Distance Categ9ries Served Reference Value 

------------------, -----------------------+------------+ ----------+---------
0 to 1/ 4 mile i I 0 I 13 I 0 

------ ___________ 1 - ----· ----------------+------------+-----------+---------• I 

Greater than 114 to 1/2 mile I o I 13 I 0 
------------------' -----------------------+------------+-----------+ --------

Greater than 1/2 to 1 mile I 0 I 13 I 0 
__________________ 1 ---· -------------------+------------+---- ------+-----·---

Greater than ~ to 2 miles . I 100 I 13 I 1 
__________________ 1 -------- -------- -----+------------+-----------+---------

Greater than k to 3 miles · I 400 I 13 I 7 
------------------L-----------------------+------------+-----------+---------1 • 

Greater than 3 to 4 miles I 1009 I 13 I 13 
I . -------------------~----------~-------------------------------------+---------

Total I 21 
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Apportionment Documentation for a Bl~nded System 

Page: 6 

There are no wells located within a 1-mile radius of the site There 
is one public supply well located between 1 and 2 miles.of the site. 
A population of 100 people has been assumed for each public supply 
well in the area; therefore, a population of 100 has been assumed 
for the 1 to 2 mile distance category. There are four public supply 
wells between 2 a~d 3 miles of the site. Therefore, a population of 
400 has been assumed for the 2 to 3 mile distance category. There 
are 10 public supply wells and 3 domestic wells within 3 to 4 miles 
of the site. It is assumed that each domestic well serves one 
household and that 3 people reside in each household. Therefore, a 
population of 1,009 has been assumed for the 3 to 4 mile distance 
category. 

It should be noted that an assumed population·of 2,900 people per 
public supply well results in a PAscore of 21 for this site, and an 
assumed population .of 3,000 people per public supply well results in 
a PAscore of 37 for this site. 

Ref: 13 



PA-Score 2.0 Scoresheets 
Airport Bolding A - 01/25/96 

Page: 7 

-------------------~-----------------------------------------------------------I 

I
. Surface Water Pathway Criteria List 

Suspected Release , 
-----------------------------------------------------------------------------i 

Is surface water nearby? (y/n/u) N 

Is waste quantity-particularly large? (y/n/u) Y 

Is the drainage area large? (y/n/u) N 

Is rainfall heavy? {y/n/u) Y 

Is the infiltration rate low? (y/n/u) Y 

Are sources poorly contained or prone to runoff or flooding? {y/n/u) N 

Is a runoff route well defined(e.g.ditch/channel to surf.water)? (y/n/u) N 

Is vegetation stressed along the probable runoff path? (y/n/u) 

Are sediments or water unnaturally discolored? (y/n/u) 

Is wildlif.e unnaturally absent? (y /n/u) 

Has deposition of waste into surface water been observed? (y/n/u) 

Is ground water discharge to surf ace water likely? (y /n/u) .. 

Does analytical/lircumstantial evidence suggest S.W. contam? (y/n/u) 
I 

N 

N 

N 

N 

N 

N 

------------------1----------------------------------------------------------
0ther criteria? ly/n) N 

I . . 

- I SUSPECTED RELEASE? (y/n) 

Summarize the rationale for suspected Release: 
I 

l 
A release of hazardous substances to the surface water pathway is 
not of concern due to the absence of a defined surface water pathway 
within 9 miles of the site. 

Ref: 2, 15 

j 

I: 

N 
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-------- ------------· ----·-----------------------------------------------------
: Surface Water Pathway Criteria List 

Primary Targets 

Is any target nearby? (y/n/u) 
N Drinking water intake 
Y Fishery 
Y Sensitive environment 

If yes: y 

Has any intake, fishery, or recreational area been closed? (y/n/u) N 
I 

Does analytical or circumstantial evidence suggest surface water 
contamination at or downstream of a target? (y/n/u) N 

Does any 
N 
N 
N 

target warrant sampling? 
Drinking water intake 
Fishery 
Sensitive environment 

Other criteria? {y/n) N 

(y/n/u) If yes: N 

PRIMARY INTAKE(S) IDENTIFIED? (y/n) N 

Summarize the rationale for Primary Intakes: 

No drinking water intakes are known to be present in the site area. 

Ref: 13 
continued-------
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-------------------------------------------------------------------------------1 

continued-----~! ------------------; ----------------------------------------------------------
Other criteria? (y/n) N 

------------------: ----------------------------------------------------------
P~IMARY FISHERY(IES) IDENTIFIED? (y/n) N 

Summarize the rationale for Primary Fisheries: 

There are no fisheries identified within the surface water pathway. 
The nearest perennial-flowing surface water body is located 9 miles 
from the site. 

Ref: 19 

Other criteria? (y/n) N 

PRIMARY SENSITIVE ENVIRONMENT(S) IDENTIFIED? (y/n) N 

Summarize the rationale for Primary Sensitive Environments: 

The existence of wetlands near the site is unknown because Federal 
wetlands inventory maps are unavailable. 
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SPRFACE WATER PATHWAY SCORESHEETS 
I 
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Pathway Characteristics I Ref. 
--------- ---~---------------------------------------------------------+------

Do you suspect· a release? {y /n) No I . 
-------------------------------------------· --------------------------+------

Distance to surface water {feet): 47520 I 2,15 
----------------------------------------------------------------------+------

Flood frequency {years): >500 I 16 
----------------------------------------------------------------------+------What is the downstream distance (miles) to: · ,_. 

a. the nearest drinking water intake? 9.0 13 
b. the ·nearest fishery? 9.0 19 
c. the nearest sensitive environment? 9.0 2,15 

f.~ -----------------------------------------------------------------------------
suspected I No Suspected ·1 

LIKELIHOOD OF RELEASE Release Release · References 
------------------ ---------------+-------------+-- -----------+--- - -------

1 . SUSPECTED RELEASE I O I 
----------------------------------+-------------+---------- ---

2. NO SUSPECTED RELEASE I I 100 
-----------------------------------+-------------+--------------

LR = I O I 100 



PA-Score 2.0 Scoresheets 
Airport Bolding A - 0l/25/96 

Drinking Water Threat Targets 
I 
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-------------------· --------------------------------------------------.---------
1 Suspected I No Suspected I 

TARGETS Release Release References 
---------------------------------~-+-------------+--------------+------------

3. Determine the water body type, 
flow (if applicable), and 
number of people served by 
each drinking water intake. 

-----------------------------------+-------------+--------------
4 . PRIMARY TARGET POPULATION I O I 

o person(s) 
----------------------------- --- -+------------ +--------------

5. _SECONDARY TARGET POPULATION O 0 
Are any intakes part-of a 
blended system? (y/n): N 

---- ------------------------------+-------------+--------- ----
6. NEAREST INTAKE I O I 2 0 

-----------------------------------+-------------+--------------
7 . RESOURCES I O I 5 

----------------------------------· -+-------------+--------------
T = I O I 25 

Drinking Water Threat Target Populations 
-------------------------------------------------------------------------------' ' 

.

1

. I Primary I I Population I I · 
Intake Name • (y/n) Water Body Type/Flow Served Ref. Value 

--------------------+-------+----------------------+----------+-----+--------
. 1 None . · I I . N I I O I I . O 

------------------ -+-------+----------------------+--- ------+-----+--------. i I I I I I 
-------------· ---- -+-------+---------------- -----+----------+-----+--------

: I I I I I ---- -----. -------'-+-------+----------------------+----------+-----+--------
. I I I I I 

------- ------------+-------+----------------------+----------+-----+--------
1 I I I I 

---.------------ -+-------+----------------------+----------+-----+--------. . I I I I I 
------------------------------------------- -------------------------+--------

Total Primary Target Population Value I O 
Total Secondary Target Population Value O 

***Note: Maximum of 6 Intakes Are Printed*** ----------
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Apportionment Documentation for a Blended System 

i 
I . 

Page: 12 
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susp~cted I No Suspected I . 
TARGETS Release Relea·se References 

-----------------------------------+-------------+--------------+------------
8. Determine the water body type 

and flow for each fishery 
within the target limit. 

---~-------------------------------+-------------+--------------
9. PRIMARY FISHERIES I O I 

-----------------------------------+-------------+--------------
10. SECONDARY FISHERIES . I O I 0 

------------------------------------+-------------+--------------
T = I O I 0 

1Human Food Chain Threat Targets 
' 1-------------------------------------------------------------------------------

Fishery Name lpc~i~)yl Water Body Type/Flow I Ref.I Value 
-------------------------------+-------+----------------------+-----+--------

None I I I I 
------------- ·-----------------+-------+----------------------+-----+--------

1 I I 1--------------------------------+-------+----------------------+-----+--------
I I · I I 

-------------------------------+-------+----------------------+-----+--------1 . I I I 
-------------------------------+-------+----------------------+-----+--------. I I I I 
------------------· ------------+-------+---------- -----------+-----+--------

: I I I I ------------------- -------------------------------------------------+--------
Total Primary Fisheries Value I O 
Total Secondary Fisheries Value O 

***Note: Maximum of 6 Fisheries Are Printed*** ----------
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I 
Suspected I No suspected I 

TARGETS Release Release References 
-----------------------------------+-------------+--------------+- ----------

11. Determine the water body type 
and flow {if applicable) 
for each sensitive 
environment. 

-------------------------~---------+-------------+--------------
12. PRIMARY SENSITIVE ENVIRONMENTS! 0 I 

-----------------------------------+-------------+--------------
13. SECONDARY SENSITIVE ENVIRONS. I O I 0 

------------------------------------+-------------+----------.---
T = I O I 0 

Environmental Threat Targets 

Sensitive Environment Name lpc~i~>yl Water Body Type/Flow I Ref.I Value 
-------------------------------+-------+----------------------+-----+--------

None I I I I 
-------------------------------+-------+----------------------+-----+--------

1 I I I -------------------------------+-------+----------------------+-----+--------
1 I I I ------------------------------+-------+----------------------+-----+--------
1 I I I ------------------------ ------+-------+--- ------------------+-----+--------

' I I I I 
-------------------------------+-------+----------------------+-----+--------

1 I I I 
---------------------------------------------------------------------+--------

Total Primary Sensitive Environments Value I O 
Total Secondary Sensitive Environments Value o 

*** Note: Maximum of 6 Sensitive Environments Are Printed*** ----------
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Likelihood of Pathway Waste Threat Score 
Release(LR) Targets(T) Characteristics LR x T x WC 

Threat Score Score (WC)· Score / 82,500 
--------------------+-------------+-----------+---------------+--------------

Drinking Water I 100 I 25 I 18 I 1 
--------------------+-------------+-----------+---------------+--------------

Human Food Chain I 100 I 0 I 18 I 0 
--------------------+-------------+-----------+---------------+--------------

Environmental I 100 I o I 18 I o 

SURFACE WATER PATHWAY SCORE: 1 



PA-Score 2.0 scoresheets 
Airport Bolding A - 01/25/96 

Page: 16 

----------------------------------------------------------------------------~--
: Soil Exposure Pathway Criteria List 
1 Resident Population · 

Is any residence, school, or daycare facility on or 
within 200 feet of an area of suspected contamination? (y/n/u) N 

Is any residence, school, or daycare facility located on adjacent 
land previously owned or leased by the site owner/operator? (y/n/u) N 

Is there a migration route that might spread hazardous 
substances near residences, schools, or daycare facilities? (y/n/u) N 

Have onsite or adjacent residents or students reported adverse 
health effects, exclusive of apparent drinking water or air 
contamination problems? {y/n/u) N 

Does any neighboring property warrant sampling? (y/n/u) N 
----------------------------------------·------------------------------------

Other criteria? (y/n) N 

RESIDENT POPULATION IDENTIFIED? (y/n) N 

Summarize the rationale for Resident Population: 

A· resident population is associated with the site because 
approximately 12 individuals work on the site property. 

I 

I • 

i 
I 

Ref: 4 
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Pathway Characteristics I Ref. 
-----------------------------------------------------------------------+-· ----

D'o any people live on or within 200 ft I 
of areas of suspected contamination? (y/n) No 6 

----------------------------------------------------------------------+------
Do any people attend school or daycare on or within 200 ft I 

of areas of suspected contamination? (y/n) No 6 
-------------------------------------------------------- -------------+------

Is the facility active? (y/n): Yes I 6 

I Suspected I 
LIKELIHOOD OF EXPOSURE Contamination References 

-----------------------------------+-------------+-------------
1. SUSPECTED CONTAMINATION LE= I 550 'I , ________________________________________________________________ _ 

' 

!Targets 
' -----------------------------------------------------------------

2. RESIDENT POPULATION 0 
o resident(s) 4,5 
O school/daycare student(s) 

-----------------------------------+-------------
3. RESIDENT INDIVIDUAL I 0 

-----------------------------------+-------------
4 . WORKERS : I 5 

1 - 100 __________________ : --------------· -+-------------
1 • 

5. TERRES. SENSITIVE ENVIRONMENTS! 0 

4 

--------------- -- ----------------+-------------
6. RESOURCES I 5 

------------------------------ -----+-------------
T = I 10 

WASTE CHARACTERISTICS ---------------
WC= 18 

RESIDENT POPULATION THREAT SCORE: 1 

NEARBY POPULATION THREAT SCORE: 1 

Population Within 1 Mile: 1 ~ 10,000 

SOIL EXPOSURE PATHWAY SCORE: 2 
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-------------------·· -----------------------------------------------------------
Terrestrial Sensitive Environment Name Reference Value 

---------------------------------------------· ---------+-----------+---------
1 None I I 

-------------------------------------------- '----------+-----------+---------
.. I I -------------------------------------------------------+-----------+---------

1 I -------------------------------------------------------+-----------+---------
1 I 

-------------------------------------------------------+-----------+---------
' I I -------------------------------------------------------+-----------+---------

1 I ------------------------------------------------------+-----------+---------
' I --------------------------------·-----------------------------------+---------

; Total Terrestrial Sensitive Environments Value I 
***Note: Maximum of 7 Sensitive Environments Are Printed*** -----------
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-------------------.-----------------------------------------------------------
Air Pathway Criteria List 

suspected Release 

Are odors currently reported? (y/n/u) N 

Has release of a hazardous substance to the air 
been directly observed? (y/n/u) N 

Are there reports of adverse health effects (e.g., headaches, 
nausea, dizziness) potentially resulting from migration 

of hazardous substances through the air? (y/n/u) N 

Does analytical/circumstantial evidence suggest release to air? (y/n/u) N 

·other criteria? (y/n) N 

SUSPECTED RELEASE? (y/n) N 

Summarize the rationale for Suspected Release: 

A release of hazardous substances to the air pathway does not appear 
to be of concern. A release of hazardous substances into the air 
pahtway has not been documented • 

Ref: · 4, 5 

. i 

I 
I 
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Pathway Characteristics I Ref. 
-----------------------------------------------------------------------+------

Do you suspect a release? (y/n) No I 
----------------------------------------------------------------------+------

Distance to the nearest individual (feet): O I 

Suspected I No Suspected I 
LIKELIHOOD OF RELEASE Release Release References 

----------------------------------+-------------+---------~----+-------------
1 • SUSPECTED RELEASE I O I 

----------------------------------+-------------+--------------
2. NO SUSPECTED RELEASE I I 500 

-----------------------------------+ ------------+--------------
LR = I 0 I 500 

Targets 

I suspected I No Suspected I 
TARGETS Release Release References 

----------------------------------+----------. --+--------------+-------------
3 • PRIMARY TARGET POPULATION I O I 

O person(s) 
----------------------------------+-------------+--------------

4. SECONDARY TARGET POPULATION I O I 15 

------------------ ---------------+-------------+--------------
5. NEAREST INDIVIDUAL I 0 I 2 

----------------------------------+-------------+--------------
6. PRIMARY SENSITIVE ENVIRONS. I O I 

------------------ ---------------+-------------+-- ,_ ----------
7. SECONDARY SENSITIVE ENVIRONS.I O I 0 

----------------------------------+-------------+--------------
8 • RESOURCES I O I 5 

-------------------~---------------+~------------+--------------
T = I O I 22 

WASTE CHARACTERISTICS 
WC= 0 18 

AIR PATHWAY SCORE: 2 
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-------------------·--------------------------------------·----------------------
Distance categori:es I Population I References I Value 

------------------, -----------+---------------------+-------------+----------
Onsite I O I 20 I O 

------------------------------+---------------------+-------------+ ---------
Greater tha·n o to 1/4 mile I O I 20 I O 

------------------------------+---------------------+-------------+----------
Greater than 1/4 to 1/2 mile I 1534 I 20 I 9 

------------------------------+---------------------+-------------+----------
Greater than 1/2 to 1 mile I o I 20 I o 

------------------------------+---------------------+-------------+----------
Greater than 1 to 2 miles I 19 I 20 I o 

------------------------------+---------------------+-------------+----------
Greater than 2 to 3 miles I 11243 I 20 I 4 

------------------------------+---------------------+-------------+----------
Greater than 3 to 4 miles I 24431 I 20 I 2 

·----- -------------------------------------------------------------+----------
Total Secondary Population Value I 15 
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Air Pathway Primary Sensitive Environments 

Sensitive Environment Name Reference Value 
-------------------------------------------------------+-----------+---------

None I I 
-------------------------------------------------------+------ ----+------ --

1 I 
-------------------------------------------------------+-----------+---------

1 I -------------------------------------------------------+-----------+----- ---
1 I 

----------- -------------- ----------------------------+-----------+---------
1 I -------------------------------------------------------+-----------+---------
1 I ------------------------------------------------------~+-----------+----~----

' I I 1--------------------------------------------------------------------+---------
*** 

Air 
Note 

Pathway 
Maximum 

Secondary 

Total Primary Sensitive Environments Value I 
of 7 Sensitive Environments Are Printed*** 
Sensitive Environments 

Sensitive Environment Name Distance Reference Value 
--------------------------------------------+----------+-----------+---------

1 None I onsite I I o.o 
--------------------------------------------+----------+-----------+---------

None I I I 
------------------' -------------------------+----------+---------- +---------

' I I I --------------------------------------------+----------+-----------+---------' I I I 
--------------------------------------------+----------+-----------+---------

1 I I --------------------------------------------+----------+-----------+---------
1 I I --------------------------------------------+----------+-----------+---------
1 I I --------------------------------------------------------------------+---------

Total Secondary Sensitive Environments Value I 



PA-Score 2.0 scoresheets 
Airport Holding A - 01/25/96 

SITE SCORE CALCULATION I SCORE 
-------------------------------------------+----------------

GROUND WATER PATHWAY SCORE: 4 

SURFACE WATER PATHWAY SCORE: 

SOIL EXPOSURE PATHWAY SCORE: 

AIR PATHWAY SCORE: 

1 

2 

2 

------------------------------------------+----------------
SITE SCORE: I 3 

Page: 23 
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SUMMARY 

1. Is there a high possibility of a threat to any nearby drinking water 
well(s) by migration of a hazardous substance in ground water? No 

If yes, identify the well(s). 

If yes, how many people are served by the threatened well(s)? o 

2. Is there a high possibility of a threat to any of the following by 
hazardous substance migration in surface water? 

A. Drinking water intake No 
B. Fishery No 
c. Sensitive environment (wetland, critical habitat, others) No 

If yes, identity the target(s). 

3. Is there a high possibility of an area of surficial· contamination 
within 200 feet of any residence, school, or daycare facility? .No 

If yes, identify the properties and estimate the associated population(s) 

4. Are there public health concerns at this site 
that are not addressed by PA scoring considerations? No 

If yes, explain: 
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· 10. SAN JACINTO RIVER BASIN 

BACKGROUND AND CURRENT 
CONDITIONS 

Physical Description 

The San Jacinto River Basin is bounded on the north 
and east by the Trinity River Basin and the Trinity-San 
Jacinto Coastal Basin, .on the west by the Brazos River 
Basin, and on the south by the San Jacinto-Brazos Coastal 
Basin. Total basin drainage area is 5,600 square miles. 
Principal drainage systems in the basin are the San Jacinto 
River and Buffalo Bayou which drain into Galveston Bay 
through the Houston Ship Channel. Drainage area of the 
San Jacinto River above the confluence of the East and 
West Forks is 2,800 square miles, of which 1,750 square 
miles is in the West Fork drainage area and 1,050 square 
miles is in the East Fork drainage area. Originating at an 
elevation of 44 feet, Buffalo Bayou has a drainage area of 
1,034 square miles. For planning purposes, the basin is 
treated as a single hydrologic unit (Figure 111-10-1 ). 

Surface Water 

Average runoff for the period 1941 through 1970 in 
the basin was about 440 acre-feet per square mile. The 
lowest consecutive annual flows in the eastern part of the 
basin during the 1941-70 period occurred during 1954-
56 and 1962-63. The average runoff was 125acre-feetper 
square mile during 1954-56 and 224 acre-feet per square 
mile during 1962-63. The lowest runoff rate occurred in 
1956 and averaged 70 acre-feet per square mile. 

The San Jacinto River Basin is subject to intense rain
storms in every season of the year, with many of the most 
severe storms coming in the late summer and early autumn 
when tropical weather disturbances move inland out of the 
Gulf of Mexico. 

Flooding is not confined to the San Jacinto River. 
Many of its principal tributaries are sources of massive flood 
problems. Buffalo Bayou, Brays Bayou, Sims Bayou, and 
Clear Creek are tributaries which are frequently sources of 
extensive damage to urban developments. Continued land 
subsidence aggravates this flood problem and increases the 
limits of flooding. 

Urban development has increased the intensity of sur
face runoff to the point that many existing drainage systems 
are no longer capable of conveying flood waters from 

flooded areas. When bayous overflow in the Houston area, 
extensive damage results. 

The San Jacinto River Basin exhibits wide variations in 
water quality. The upper part of the West Fork San Jacinto 
River flows into Lake Conroe, which supplies high-quality 
water to the area and also seives as a recreational resource. 
Occasional elevated levels of nutrients and bacteria have 
been noted in recent data from the West Fork San Jacinto 
River. The East Fork San Jacinto River, along with Peach 
Creek and Caney Creek, contribute consistently good
quality water to Lake Houston, which currently seives as 
the City of Houston's primary surface-water supply. Lake 
Houston also receives inflows from Cypress Creek and 
Spring Creek, which contain significant amounts of return 
flows. As the Houston metroplex has expanded toward the 

• north, a proliferation of small sewage treatment plants has 
increased the nutrient loadings to Cypress Creek and 
Spring Creek and has caused localized dissolved-oxyge~ 
deficiencies. Altho.ugh Lake Houston has a high nutrient: 
concentration,-the high turbidity level precludes the devel-1 
opment of an intensive phytoplankton community. 

The San Jacinto River flows approximately 20 miles 
from Lake Houston to its conftuence with the upper por
tion of the Houston Ship Channel. The riwr,then 0owrP ... 
another 10 miles into Galveston Bay at .Mii~ia•s'"rJfut~·
Discharges froni industries and municipalif:i':8•: -~eluding. 
the City of Houston's Northside and Sims Bayou sewag~ 
treatment plants, impact the quality of the·Jower San 
Jacinto River-Houston Ship Channel system. The upper 
part of the Houston Ship Channel is suitable for navigation 
and industrial water supply, but the water qualit,improwes 
markedly below the San Jacinto River confluence and ~ 
adequate for most intended purposes, iociudfug &shing 
and recreation. ·· .:;:'.'.~'"· .... ::,:,; ... ,;.;,, · 

Ground Water 

The Gulf Coast Aquifer underlies the entire :-San : 
Jacinto River Basin. The aquifer extends to a maximum 
depth of about 3,000 feet. Yields of large-,capacity wells 
average about 1,800 gallons per minute (gpm ), but locally 
wells produce up to 2,900 gpm. The water in the aquifer 
generally contains less than 500 milligrams per liter· 
(mlVl) total dissolved solids. 

Importation of water from the Trinity River has 
decreased significantly the potential for additional land
surface subsidence and saline-water encroachment into 

111-10-1 



Figure 111-10-1. San Jacinto River Basin 
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the Gulf Coast Aquifer in the eastern Houston and Pasa
dena areas along the Houston Ship Channel. 

Population and ~onomi4: Development 

The population of the San Jacinto River Basin was 
reported at 2 .4 million in 1980. At present, 92 percent of 
the basin population resides in Harris County. Houston is 
the largest city, with over 1.5 million of its population 
within the San Jacinto River Basin. Other principal cities in 
the basin include Pasadena and Bellaire in Harris County. 
and Conroe in Montgomery County. The San Jacinto River 
Basin ranks much higher than the statewide average in 
percent urban and population density. 

The economy of the basin is based on chemical and 
petrochemical manufacturing, oil production, diversified 
manufacturing, agribusiness, and shipping activities 
associated with the Port of Houston complex, the third 
largest port in the nation. The City of Houston is a leading 
center of banking and financial activity and wholesale and 
retail trade. Recreation, tourism, and convention business 
round out the highly diversified economy of the basin. 

Water Use 

Municipal freshwater use in the San Jacinto River 
Basin totaled 4 76.8 thousand acre-feet in 1980, and 
approximately 9J percent of total municipal use occurred 
in Harris County. An estimated 65 percent of total basin 
municipal water use in 1980 was supplied from ground 
water. 

In 1980, freshwater use by manufacturing industries 
in the San Jacinto River Basin amounted to 227 .6 thou
sand acre-feet. This represents about 15 percent of total 
manufacturing water use in the State in 1980. A significant 
part of this use· occurred in, and adjacent to, the City of 
Houston, which has the largest number of manufacturing 
establishments of any city in Texas. Almost 79 percent, or 
176.5 thousand acre-feet of the total 1980 manufacturing 
use, was 'derived from surface-water sources, while 51.1 
thousand acre-feet was obtained from ground-water 
sources. Manufacturing industries in the basin which use 
significant quantities of freshwateririclude paper and allied 
products, chemicals, petroleum refining, and primary 
metals. 

In 1980, there was 1,996 megawatts of installed 
steam-electric power generating capacity in the San 
Jacinto River Basin. which used 15. 9 thousand acre-feet of 
ground water and 7 .0 thousand acre-feet of fresh surface 
water. In addition large volumes of saline water was used 
for cooling. · 

In 1980, aboutJ5.J thousandacreswa.sirrigated with 
86. 7 thousand acre-feet of water in the basin. About 96 
percent was irrigated with ground water from the Gulf 
Coast Aquifer. The major crop irrigated was rice. Some 
soybeans and grain sorghum are grown as dryland crops. 
Urban and industrial development have significantly 
encroached upon agricultural lands in Harris and Montgo
mery Counties utilizing some of the best agricultural land 
for homesites, subdivisions, and industrial developments. 

Mining water use in the San Jacinto River Basin was 
estimated at 5.5 thousand acre-feet in 1980. The most 
intensive use of water is concentrated in nonmetal mining 
industries, primarily Frasch sulfur production. 

Livestock water requirements in 1980 amounted to 
about 2,400 acre-feet in the San Jacinto River Basin, 
principally in the production of cattle. About 1,100 acre
feet of the water used was supplied by surface-water 
sources. 

The portion of the Houston Ship Channel which occu
pies the San Jacinto River and Buffalo Bayou is located in 
the San Jacinto River Basin. This marine navigation facility 
has no regulated freshwater requirements. 

Return Flows 

In 1980, municipal and manufacturing'retum flows 
in the San Jacinto River Basin exceeded 315 thousand 
acre-feet and 162 thousand acre-feet, respectively. Over 
97 percent of these return flows originated in the heavily 
populated and industrialized areas of Harris County. 

Irrigation return flows in 1980 were estimated to total 
J4.5 thousand acre-feet. These return flows represent.JS 
to 40 percent of the water used in irrigation of rice land. 
Most return flows are not recoverable for reuse since they 
are discharged into saline waters near the Coast .. 

Current Ground-Water Development 

Approximately 466.5 thousand acre-feet of ground 
water was used in 1980 in the San Jacin~o River Basin. All 
of the ground water used in the basin. was from the Gulf 
Coast Aquifer. 

Of the 466.5 thousand acre-feet of ground water used 
in the basin, aboutJ09.8 thousand acre-feetor66 percent 
was for municipal purposes, 82. 9 thousand acre-feet or 18 
percent was for irrigation purposes, and 51.1 thousand 
acre-feet or 11 percent was for manufacturing purposes. 

Within the basin, an extremely large overdraft of 
ground water from the Gulf Coast Aquifer occurred in 
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1980 due primarily to excessive withdrawals for municipal 
purposes generally in central and western Harris County. 
This extremely large overdraft has caused significant water 
level declines, compaction of clays within the Gulf Coast 
Aquifer. and consequently, an increase in the rate ofland
surface subsidence and probably fault movement in the 
western and southwestern portion of Harris County. 
Within the basin, a significant overdraft of ground water 
from the Gulf Coast Aquifer occurred in 1980 in Waller 
County, due to excessive withdrawals for irrigation 
purposes. 

Current Surface-Water Development 

Major reservoirs and impoundments in the San 
Jacinto River Basin include Lakes Conroe and Houston, 
Lewis Creek and Sheldon Reservoirs, and Addicks and 
Barker flood control dams. Lake Conroe, owned and oper
ated by the San Jacinto River Authority, presently provides 
municipal and manufacturing water supplies for the City of 
Houston through releases to Lake Houston. The City of 
Houston has rights to two-thirds of the storage in Lake 
Conroe. Water is also diverted from Lake Conroe to Lewis 
Creek Reservoir, owned by Gulf States Utilities Co., to 
provide make-up water for consumptive use due to opera
tion of the Lewis Creek steam-electric power plant. 

Lake Houston is owned and operated by the City of 
Houston. The San Jacinto River Authority, which holds 
prior water rights to the low flows of the main-stem San 
Jacinto River, diverts raw water directly from Lake Hous
ton, through an agreement with the City of Houston, to 
industrial plants in the Baytown area in the Trinity-San 
Jacinto Coastal Basin and for irrigation. Highlands Reser
voir, owned by the San Jacinto River Authority, is used for 
regulation of these deliveries, which totaled about 4 7 thou
sand acre-feet for industrial use and 8 thousand acre-feet 
for irrigation purposes in 1980. Rawwateris also conveyed 
from Lake Houston to a number of industries in Harris 
County and to the Galveston County Water Authority in 
Galveston County through contractual agreements with 
the City of Houston. Treated water from Lake Houston is 
utilized by the City of Houston and its present customers, 
which includ·e the City of Galveston, Galveston County 
Water Authority, and the City of Pasadena. In 1980, in 
addition to the 246.1 tho_usand acre-feet of ground water 
pumped by the City of Houston from its well fields com
pleted in the Gulf Coast Aquifer, 195 .8 thousand acre-feet 
of water was diverted from Lake Houston by the city. A 
large portion of this amount was conveyed directly to 
industrial users, including a large paper mill and Houston 
Lighting and Power Company. The remainder was treated 
at the city's Federal Road Water Treatment Plant prior to 
use by the city and its customers. 

Sheldon Reservoir is owned and operated by the Texas 
Parks and Wildlife Department for purposes of recreation, 
wildlife management, and as a fish hatchery. Addicks Dam 
and Barker Dam were constructed by the U.S. Army Corps 
of Engineers and are operated for flood control. These 
projects have no conservation storage pools. 

The Coastal Industrial Water Authority {CIWA) 
pumping and conveyance system, designed to deliver 
water from the Trinity River Basin to the major industrial 
are_as of the San Jacinto River Basin, is nearing comple
tion. The CIWA Main Canal System (22 miles long) to the 
principal regulating reservoir, Lynchburg Reservoir, and 
much of the distribution system which will serve industrial 
complexes in the Houston Ship Channel, Bayport, La 
Porte, Clear Lake, Pasadena. and Galena Park areas, as 
well as future municipal needs, have been completed. 

The CIW A System delivers part of the City of Houston 
share of the yield of Lake Livingst_on and the supplies p'ro
vided under prior water rights associated with the former 
Southern Canal Company, into the Trinity-San Jacinto 
Coastal Basin, the San Jacinto River Basin, and the San 
Jacinto-Brazos Coastal Basin. The CIWA System, when 
fully completed, will have the capability of delivering an 
average of about 1.39 million acre-feet annually from the 
pumping station on the Trinity River, of which about 235 
million gallons per day (263.2 thousand acre.:feet per 
year) will be delivered through the Cedar Point; Lateral 
System (formerly the Southern Canal Company canal sys
tem) to industrial users and irrigated areas in the Trinity- , 
San Jacinto Coastal Basin. · 

Water Rights 

A total of 691,961 acre-feet of surface water was 
authorized or claimed for diversion and use' in,:the San 
Jacinto River Basin as of December 31, 198J,(Table 111-
10-1). Authorized and claimed diversionsformunicipal 
use accounted for 231,000 acre-feet or about 33 percent 
of the total amount of water authorized or claimed in the 
basin (Table 111-10-2). 

Water Quality 

The Houston metropolitan area is drained almost 
entirely by Buffalo Bayou, which has been channelized to 
form the Houston Ship Channel in its lower reach. The 
channel now receives heavy pollution loadings of both 
municipal and industrial wastes. These heavy waste loads, 
together with the sluggish flow characteristics of the water
way and tidal action, have overloaded the natural waste
assimilative capacity of the channel. 
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Table Ul-10-1.AuthorizedoraaimedAmountofWater, 
by Type of Right, San Jacinto River Basin• 

Number of Aere-Feet Authorized 
Type of Authorizalioa RighlB aodClaimed 

Permits 76 686,574 
Claims 16 5,387 
Certified Filings 0 0 
Certificates of 

Adjudication 0 0 

Total Authorizations 
and Claims 92 691,961 

1The TelUlll Water Rights Adjudication Act of 1967 authorizes the TelUlll Depan
ment of Water Resources to investi&ate and determine, with the Coun's approval. 
the nature and measure of water rights for all authorized diwrsions from surface
water streams or portions thereof except domestic and livestock mes and to 
monitor and administer each adjudicated water right. These totals incorporate the 
results of water-rights adjudication in the basin as of December 31_. 1983. These 
totals do not include 9 authorized diw=rsiona of saline water amountinl! to 
2. 7 34. 931 acre-feet/year. Certified F"dinl!S are declarations of appropriation 
which were filed with the State Boanl of Water Engineers under the provisiODll of 
Section 14, Chapter 171. General Laws, Acts of the 33id Lep,lature, 1913, as 
amended. Permits are statutory appropriatiw rights which have been issued by the 
Texas Water Commission or its predec,essor al!enciea. Claims are sworn state
ments of historical uses to be adjudicated in accordance with the Texas Water 
Rights Adjudication Act. A certilicate of adjudication is the &nal result aher 
recognition of a wlid right In the adjudication process and is based on a permit, 
cerlified filinl! or claim or aay combination of the three. · 

Certain areas within the basin experience periodic 
algal blooms as a result of high nutrient concentrations. 
This is partly a response to natural conditions, but is aggra
vated by municipal and industrial point source nutrients. 
Several areas in the basin experience water quality prob-

Table Ul-10-2. Authorized or a.imed Amount of Water, 
by Type cf U~ in Acre-Feet, 

Sao Jacinto Kher Basin 

Type of Number of Duin 
Use RijhlB Total 

Municipal J 231,000 
Industria11 11 427,112 
Irrigation 35 20,835 
Mining I 5,500 
Recreation 47 7,514 

Total 921 691,961 

1Does oot sum due to multipurpose "ril!hts", which may be applied to more than 
one type of use. 

2Does not include 9 authorized diwrsiona of saline wateramounlinl! to 2,734,931 
acre-feet/year. 

I ems resulting from natural runoff of largely uncontrollable 
nonpoint sources of pollutants. The high turbidity and 
coloration of the waters of Lake Houston and slightly 
depressed dissolved-oxygen levels in the East Fork flows 
are considered to be largely attributed to point source 
discharges into the tributaries of the lake, especially 
Cypress Creek and Spring Creek. 

Flooding, Drainage, and Subsiden"e 

Due to extensive use of flood plains for high value 
developments, flood damages have been extremely severe 
in the basin. Hurricane Carla (1961) caused in excess of 
J21 million in damages to nonagricultural properties in 
Harris County. In 1972, a heavy rainstorm in the City of 
Houston caused an estimated JS million in damages to 
urban development. A flood in June 1973, was so severe 
that an area including Galveston, Harris, Liberty, Montgo
mery, and San Jacinto Counties was declared a disaster 
area by the President. 

In June 197 5, an intense thunderstorm centered over 
Sims Bayou in the southern part of Houston resulting in 
damages estimated at 88.8 million. One month later, a 
similar flood, again centered in Sims Bayou, caused an 
additional 82.6 million in damages. A year.later,.a thun
derstorm dropped 14 inches of rain, causing extensive 
flooding along Sims and Brays Bayous and produced total 
flood damages estimated near 820 million/Ponded flood~ 
waters damaged areas which were previously unharmed by 
flooding. The huge medical complex in the southern1~rt 
of Houston suffered an estimated '15 million in damages 
when ponded water poured into basement storage areas. 
Flood-proofing of the complex was undertaken to prevent 
recurrence of this flooding. 

The year 1979 will go down in history·as one:of the 
most disastrous flood years in the basin. Floods in ·April 
1979. Tropical Storm Claudette in July 1979, and floods 
in September 1979 resulted in three Presidential disaster 
declarations for the basin. More than 82.l· million was 
spent by various federal agencies for flood relief. In 1979, 
6,093 flood insurance claims were filed for J64.4 million 
in flood damages. Flooding in 1981 produced 3,665 flood 
insurance claims for J28.2 million in flood damages. Less 
serious flooding in 1977, 1978, and 1980 produced an 
additional 426 flood insurance claims for U.9 million in 
flood damages. 

Forty-one cities in the basin have been designated by 
the Federal Emergency Management Agency as having one 
or more flood-prone areas. Thirty-three of these cities have 
adopted flood-plain management controls and are partici
pating in the National Flood Insurance Program. Nineteen 
flood insurance rate studies have been completed in the 
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basin and additional studies are in progress to convert most 
of the remaining cities to the Regular Program. 

Rapidly changing land use has brought about many 
complicated drainage problems. Much land area is charac
terized by low permeability and the lack of well-defined 
drainage channels for rapid discharge of floodwaters. 

· Urban developments require extensive planning for ade
quate drainage systems. Development in some areas has 
created or aggravated downstream drainage problems, and 
in many cases has created new wetland areas. Increased 
surface runoff from urbanization has overtaxed major 
drain outlets, resulting in flooding of land previously free 
from inundation. An example is the recent flood and 
drainage problems experienced along Sims and Brays Bay
ous in Harris County. 

. Since 1906, land subsidence ranging from approxi
mately six inches to more than nine feet, has occurred in 
Harris, Montgomery, and Liberty Counties. Subsidence is 
least in the central and northern portions of the basin. 
More than nine feet of subsidence has occurred in Pasad
ena along the Houston Ship Channel due to clay compac
tion caused by ground-water withdrawals from the Gulf 
Coast Aquifer for industrial needs. Fault activation and 
movement are associated with subsidence within the basin. 
In Harris County, rates of vertical displacement along 
active faults have been observed to be from 0.012 to0.111 
foot per year. In urban and industrialized areas of the basin, 
active faults have caused severe damage to buildings, 
streets, highways, airport runways, railroads, and various 
pipeline systems. Along 95 miles of active faults in the 
Houston area, the total cost of damage to homes in the 
early l 970's was estimated to be over ~2.6 million. Also in 
the Houston area, repair of damage to highways, railroads, 
pipelines, and storm and sanitary sewers was estimated to 
cost about ~140 thousand annually. Subsidence andfault
ing within the basin are also caused by withdrawals of 
petroleum and saline ground water. To stop subsidence 
and faulting due to ground-water withdrawals, large sup
plies of surface water are being conveyed from the Trinity 
River and Lake Houston to eastern Harris County. How
ever, significant rises of the land surface will not occur, 
since ground water cannot reenter the compacted clays. 

There are indications that ground-water pumpage is 
increasing in the southwestern portion of the basin because 
of westward growth of the City of Houston. At this time 
there are no facilities to distribute surface waters to this 
area. For example, during the l 970's, pumpage in eastern 
Harris County decreased 4 7 percent, while pumpage in 
western Harris, northern Fort Bend, and eastern Waller 
Counties increased 26 percent. Municipal pumpage in the 
southwestern portion of the basin increased 7 30 percent 
during the 1970's. If this trend continues, subsidence and 
active faulting are expected to increase in the southwestern 

portion of the San Jacinto River Basin. For example, the 
area had about 1.4 feet of subsidence between 1943 .and 
1978. Between 1973 and 1978, about 0.50 foot or 36 
percent of the 1.4 feet of subsidence occurred. 

Recreation Resources 

In addition to the San Jacinto River, major freshwater 
recreation resources in the basin include Lake Houston 
( 12. 2 thousand surface acres), Sheldon Reservoir ( 1. 7 
thousand surface acres), Lake Conroe (21 thousand sur
face acres), and Buffalo Bayou. 

PROJECTED WATER REQUIREMENTS 

Population Growth 

The population of the San Jacinto River Basin is pro
jected to grow 153 percent by 2030, from the present 2.4 
rriillion, which is 17 percent of the State population, to 6 
million, 18 percent of the State population (Table 111-10-
3). A 56 percent increase to 3.7 million ise~~ted from 
1980 to the year 2000, and an even larger grt>wth of 62 
percent is anticipated from 2000 to 2030. )''iy · .. ' . • · 

· ,, ·• . ~::.::.;:t_".::/•tf-;,.t.r.:t-t..;:;~:C!";l~.,· 

· Harris County contains 92 percent of th; &sin popu
lation. From 1980 to 2030, the Harris Comity in-basin 
population is projected to increase 130 perceot·but Harris 
County's percentage of basin population is' expected to 
decline to 83 percent. Montgomery County population is 
expected to increase sixfold to 794.2 thousand by 2030, 
thereby increasing its percentage of basin popuLttion from 
5.4 percent to 13.1 percent. · ·,r. ,\'.•'t~rfllj :~+,;;;. 

':•~f.'. :·;;_' 

Water Requirements 

Municipal 

Municipal water requirements are projecteifor two 
cases of future growth based on both population and per 
capita water use. Water requirements in the San Jacinto 
River Basin were 4 76.8 thousand acre-feet in 1980. 

Municipal requirements are projected to reach from 
609.4 to 887.8 thousand acre-feet by year 2000. From 
2000 to 2030, water needs are projected to increase 45-
63 percent. The year 2000 and 2030 estimates are about 
17 percent of total statewide municipal water 
requirement. 
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Industrial 

Manufacturing water requirements in 1980 were 
227 .6 thousand acre-feet in the San Jacinto River Basin. 
Projections of future water requirements for manufactur
ing purposes were made by decade and for a low and high 
case for each industrial group. In 1980, over 90 percent of 
total manufacturing water use was concentrated in five 
industrial groups: chemicals, petroleum refining, primary 
metals, paper products, and food products. Because of this . 
concentration, careful attention was given to the future 
growth outlook for these industries in making the 
projections. 

Manufacturing water requirements in the San Jacinto 
River Basin are expected to almost double by the year 2030 
to a potential high of 678 thousand acre-feet by 2030. 

Approximately 15 percent of the statewide manufac
turing water requirements in 1980 is centered in the San 
Jacinto River Basin, and this percentage is expected to be 
13 percent by 2030. In 1980, almost all of the manufac
turing water requirements in the San Jacinto River Basin 
was in Harris County, and this trend is expected to 
continue. 

. Major water users in the Harris County portion of the 
basin are petroleum refineries, industrial organic chemical 
producers, plastic materials and synthetics plants, and 
agricultural chemical manufacturers. 

Steam-FJectric Power Generadon 

Water requirements for steam-electric power genera
tion will expand rapidly in the San Jacinto River Basin, 
with a projected significant increase in the use of saline 
water. Combined annual ground-water withdrawals could 
reach 50 thousand acre-feet annually in 2030, plus saline
water consumption for steam-electric power plant cooling 
(Table III-10-3). 

Current efforts to reduce ground-water pumpage in 
the Houston area to avoid increasing land subsidence will 
affect future g·round-water use by steam-electric power 
plants. The result will be an even more rapid shift from 
from ground-water sources to saline and fresh surface
water sources. If saline surface-water sources are chosen, it 
is also probable that future plants will be located in coastal 
basins rather than in the San Jacinto River Basin. 

Technological innovations and concerted water
conservation efforts may alter this case: however, the use of 
saline water for cooling will still be the most effective 
means of conserving freshwater. Despite innovation and 

conservation, some freshwater will be needed at electrical 
generating plants to provide for boiler feedwater makeup 
and sanitary and maintenance uses. These freshwater 
requirements are very small when compared to cooling 
water requirements: however, if the plant is a coal- or 
lignite-fired power plant, freshwater requirements for dust 
control and especially stackgas scrubbing for sulfur dioxide 
control could be signficant. 

Agriculture 

lrription 

Irrigation water requirements were projected for two 
cases of change based on improvements in on-farm appli
cation efficiencies, reduction in ditch losses, changes in 
future resource costs and crop prices, and corresponding 
changes in cropping patterns to reflect more profitable 
crops. A low case projects demand for water based on the 
effects of changes in the above variables but with irrigated 
acreage held constant at 1980 levels in each zone for each 
future time peri~; a high case projects demand for water 
for irrigation· constrained only by the requirement that 
irrigated farming produce a net positive return in excess of 
that possible from dryland farming and the requirement 
not to exceed the amount of irrigable soil in each zone. 
Thus, the projections of demand, low and high cases. based 
on the irrigation efficiency and market conditions men
tioned above, give an estimate of the quantity of water 
needed for irrigation in each zone, at each decadal point 
for which projections were made. These projections of 
demand are compared to the projected supply of water 
locally available. When projected demand exceeds pro
jected supply, the difference is a measure of shortage at that 
point in time. 

Irrigation water requirements in the San Jacinto River 
Basin are projected to decrease a maximum of JO percent 
from the 1980 level of 86. 7 thousand acre-feet to 60. 7 
thousand by the year 2000 in the high and low cases. By 
2030, water requirements in the basin are projected to be 
about 46. 9 thousand acre-feet annually in the low and high · 
cases to irrigate about 18.9 thousand acres. 

Livestock 

Small increases in livestock production are expected 
to develop in the basin. The projected annual livestock 
water requirement in 2030 is almost J thousand acre-feet. 
From the 1980 level of 2.4 thousand acre-feet, livestock 
water requirements are expected to gradually increase by 
25 percent by 2030. 
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Mininj 

Between 1980 and 2030, mining water use in the San 
Jacinto River Basin is projected to increase from 5.5 thou
sand acre-feet to 6.6 thousand acre-feet. The basin share 
of total State mining water requirements is two percent in 
1980 'and is projected to maintain this percentage to the 
year 2030. 

Water requirements by fuel mining industries engaged 
in secondary recovery of petroleum and natural gas are 
projected to account for 16 percent of the total increase in 
San Jacinto River Basin mining water requirements in 
2030. Nonmetal mining water use is expected to increase 
from 3 thousand acre-feet in 1980 to 5.6 thousand acre
feet in 2030. 

Navi~ation 

No provisions are required for water supply to serve 
navigation in the San Jacinto River Basin. All navigation is 
in the coastal waters of the Houston Ship Channel, which 
has no freshwater lockage requirements. 

Hydroelectric Power 

There are no hydroelectric power generating facilities 
planned in the San Jacinto River Basin. 

&uuarine Freshwater Inflows 

The San Jacinto River discharges into the Trinity-San 
Jacinto estuary. An estimated 1.44 million acre-feet per 
year of gaged inRow from the San Jacinto River Basin, plus 
666 thousand acre-feet of inflow from ungaged areas of the 
basin, to the Galveston Bay portion of this estuarine system 
is needed to sustain desired salinity limits for the Subsis
tence Alternative (Table 111-10-4 ). Estimated gaged river 
inflows of 1. 7 million acre-feet per year are needed from 
the San Jacinto River Basin, in addition to 693 thousand 
acre-feet annually of ungaged inflow from the basin, to 
meet salinity needs and maintain annual commercial 
fisheries harvests at no less than average historic levels for 
the 1962-1976 period (Harvest Maintenance Alternative) 
(Table IIl-10-4 ). The estimated gaged freshwater inflows 
needed from the San Jacinto River Basin for meeting the 
Fisheries Harvest Enhancement Alternative of maximizing 
shrimp production in the adjacent offshore area ( Gulf Area 
No. 18) equals the annual inflow limit set at the average 
( 1941-19 7 6) annual gaged basin inflow. This inflow 
volume is slightly less than 1.6 million acre-feet (Table 
111-10-4 ). Ungaged inflows from the basin for this alterna
tive are estimated at 693 thousand acre-feet. An estimated 

398 thousand acre-feet per year of gaged inflow from the 
San Jacinto River Basin is needed for the Biotic Species 
Viability Alternative to maintain the monthly salinity limits 
(Table IIl-10-4 ). 

WATER SUPPLY PROJECTS AND 
MEASURES TO MEET 

FUTURE BASIN NEEDS 

Ground-Water Availability and 
Proposed Development 

The approximate annual ground-water yield within 
the San Jacinto River Basin through the year 2030 is 337 
thousand acre-feet. This supply is from the Gull Coast 
Aquifer which is the only fresh to slightly saline water
bearing formation within the basin. 

The projected annual ground-water use within the. 
San Jacinto River Basin by decades from 1990 through 
2030 is expected to be from 300.3 to 310.3 thousand 
acre-feet per year (Table IIl-10-3 ). The average ground
water use within the basin is expected to be about 305.6 
thousand acre-feet per year. 

Surfa"e-Water Availability; a~d_i;~ ., ;:;·-~;i·~; _ -. 
Proposed Development'.· 

Based only on existing water supply sources, shortages 
are expected in the San Jacinto River Basin ·beginning 
around the year 2010. However, under the,.proposed 
development for surface-water supplies to . meet these 
anticipated shortages, the San Jacinto River Basin will have 
a net surplus of surface water in all decades,through: the 
year 2030 (Table III-10-5, Figure IIl-10-2).·,The pro
jected annual surplus for all purposes amounts to 201.2 
thousand acre-feet in 2000 and 95 .4 thousand acre-feet in 
2030. Yet, due to local limitations on ground water, irriga
tion water will be in short supply by about 1 7. 9 thousand 
acre-feet in 2030. To meet all needs, water would have to 
be imported annually into the basin at the rate of 868.1 
thousand acre-feet in 2000 and 1.57 million acre-feet by 
2030. 

The population growth of the Houston metropolitan 
area will necessitate additional water supplies for meeting 
the manufacturing and municipal needs of the basin by the 
year 2010. Anticipated needs up to the year 2010 can be 
met through the development of the Luce Bayou diversion 

. project which will convey water from below Lake Livings
ton on the Trinity River to Lake Houston in the San Jacinto 
River Basin for the City of Houston and adjacent suburban 
areas. 
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Table Dl-10-4. Gaged River Inflow Need8 of the Trinity-San Jaeinto Estuaey From the San Jacinto River 
Basin Under Four Alternative Levels of Fisheries Produedvity1 

San Jaelnto River Buln3 

Fisheries Shrimp Diode 
Eeosystem Harvest Harvest . Species 

Month Subtilstenee Malntenanee Enhaneement Viability 

January 181.5 181.5 181.5 24.4 
February 153.0 153.0 . 153.0 10.6 
March 110.6 110.6 110.6 18.2 
April 154.5 154.5 154.5 55.2 
May 197.0 197.0 197.0 49.3 
June 124.1 124.1 124.1 30.9 
July 85.4 85.4 182.5 37.1 
August 84.4 84.4 117.5 24.8 
September 98.0 98.0 98.0 59.0 
October 57.0 57.0 57.0 42.4 
November 52.9 230.5 52.9 19.3 
December 139.0 224.4 139.0 26.8 

Annual 1,437.4 1,700.4 1,570.6 398.0 

t All in8ows are mean monthly w.lues in thouaand acre-feet. 
•San Jacinto River Ruin in8ow represents spills from Lake Houston pl115 downstream contributions from gaged bayous. 

The pennitted Luce Bayou diversion project, cur
rently in the advanced planning and design stage by the 
City of Houston, will provide when completed, the capabil
ity for delivery of the remainder of the city's share of the 
Lake Livingston water supply. The project, as presently 
designed, will consist of a pumping station on the main 
stem of the Trinity River approximately 10 miles north of 
Liberty in Liberty County, a combined 96-inch diameter 
pipeline and 14 thousand-foot long open canal system 
extending across the Trinity-San Jacinto River Basin 
divide to the headwaters of Luce Bayou in the San Jacinto 
River Basin, and the bed and banks of Luce Bayou which 
flows into Lake Houston. The Luce Bayou diversion project 
will be capable.of d~livering up to 450 thousand acre-feet 
of water annually into Lake.Houston-400 thousand acre
feet for municipal use and 50 thousand acre-feet for ind us-· 
trial purposes. The project is needed before 1990. 

A significant portion of the projected manufacturing 
water needs in the Houston Ship Channel area could be 
·satisfied in an economical manner through the reuse of 
municipal effluent from the City of Houston. Cost studies 
have indicated that 100 thousand acre-feet per year of 
municipal wastewater could be provided, at prices com
parable to existing manufacturing water delivery systems, 
to major manufacturing water users along the Houston 
Ship Channel by the year 2000. This reuse would likely 
occur after full utilization of supplies provided by the Luce 
Bayou project and the Coastal Industrial Water Authority 
Canal. 

By the year 2010, water will be_ needed from addi
tional sources to avoid shortages in the San Jaci,nto River 
Basin~ Several potential reservoir sites exisflil~;tl:ie'basin, 
and extensive studies of the feasibility and yields of these 
potential projects have been performed. Projects pre
viously given serious consideration include. the Lake 
Creek, Lower East Fork, and Cleveland Reseryoir sites. 
However, urban and industrial development, the atten
dant escalating land . costs. associated. with s~~J,t.4.eyelop
ment, and structural problems present at one si~ pre.sent 
serious difficulties for the economical developme.:11t,ofthese 
sites. The U.S. BureauofReclamationiscurren~•tudying 
the water resources of the basin to determine; any viable 
major reservoir sites that could increase,the basin~s water 
supply storage. . , /,·:oe.:?,·•:., 

Additional firm supplies are potentially available from 
the Trinity River Basin should _the authorized :Tennessee 
Colony Reservoir project be constructed. Agreements 
would have to be reached with local sponsors of this project 
and appropriate contracts consummated with the Corps of 
Engineers for acquisition of the conservation storage in this 
project. The incremental yield of the Tennessee ·Colony 
Reservoir project would satisfy only a part of the ultimate 
2030 requirements in the San Jacinto River Basin, 
however. 

Additional sources of water include the Neches and 
Sabine River Basins in East Texas. Existing reservoirs in 
those basins could meet anticipated in-basin needs, as well 
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as provide water to the Houston area through the year 2030 
if Rockland. Reservoir in the Neches River Basin is con
structed by the year 2020 and Bon Weir Reservoir is com
pleted in the Sabine by the year 2030. Additional 
conveyance facilities would be required to move surplus 
surface waters from the Neches and Sabine River Basins 
into the San Jacinto River Basin. 

The feasibility and costs of conveying supplemental 
water from the lower Sabine and/or Neches River Basins 
into the Trinity River Basin. thence into the San Jacinto 
River Basin. have been given serious study in the past. 
Additional studies will have to be performed by the Depart
ment and regional interests to examine the engineering 

- : . :_.;~~;;)~:,{··~~::;::.~if/~:/: .. ~ 
alternatives and the economic. environmental. and ~sti-
tutional considerations that would be in".<».~\~'.sU:e.Jl..~• ___ · 
major interbasin transfer of water. /~ ;\_,~-i;:~;,iJi~•'ii::t,:'.'. 

A water quality management plan for the San Jacinto 
River Basin has been developed pursua,nt to the require
ments of the federal and State Clean Water legislation. An 
areawide water quality management plan has also been 
developed for the greater Houston metropolitan area. 
These plans serve as a basic element in the State's overall 
water quality strategy and provide guidance in establishing 

IIl-10-12 

I 
-i' 

J 



priorities for construction grants for waste-treatment facil
ities, permitting of wastewater facilities, revision of stream 
standards, and other program activities. 

Construction costs associated with municipal waste
water treatment facilities needs have been estimated to be 
approximately 81,037.2 million for the planning period of 
1980 to the year 2000. These costs are estimated for the 
entire San Jacinto River Basin in January 1980 dollars and 
are subject to revision as new data become available. The 
list of projects, with project costs for 1982-1989, at 1980 
prices, is shown in Appendix B. 

Additional water quality management costs, such as 
for control of agricultural, oil and gas, and industrial pollu
tants, cannot be estimated at this time, but are believed to 
be increasing. 

Flood Control Measures 

Existing water supply reservoirs in the San Jacinto 
River Basin have no provisions for flood-control storage. 
Dams on the Buffalo Bayou watershed, Addicks and 
Barker, were constructed by the Corps of Engineers in the 
l 940's for flood-control purposes. They provide a total 
storage capacity of 411.5 thousand acre-feet. Impounded 
waters are stored only until releases can be made without 
damaging property in downstreain areas. 

To date, flood-control measures implemented in the 
San Jacinto River Basin have been limited to local entities 
acting alone and the Corps of Engineers in cooperation 
with local entities. The Corps of Engineers has three autho
rized projects in the San Jacinto River Basin. The Buffalo 
Bayou and tributaries flood-control project has been 
underway for many years and, if funded, will ultimately 
result in a comprehensive plan for the control of flooding 
throughout the watershed. An interim feasibility report has 
been completed on Sims Bayou and has been forwarded to 
the Secretary of the Army with a favorable recommenda
tion. There is a separately authorized project for channel 
improvement of Vince and Little Vince Bayous, which are 
also tributary to Buffalo Bayou. Construction is underway 
and is scheduled for completion in December 1986. Plan
ning and engineering studies are underway on Upper 
White Oak Bayou and tributaries and are scheduled for 
completion in September 1985. 

The authorized San Jacinto River and Tributaries pro
ject provides for a flood-control study of the San Jacinto 
River watershed including consideration of both structural 
and nonstructural measures. A survey report is due to be 
completed in September 1989. 

The plan for the San Jacinto River Basin provides for 
coordination of local flood-control and flood-protection 
measures with planned projects and studies by the Corps of 
Engineers. 
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of loose, light gray sand that is sligh~ly acid in the upper 
25 inches and neutral in the lower 40 ~nc~es. . 

The surface layer o'f the Kaman soils 1s about 39 1_nches 
thick. It is very firm, neutral, very dar½ gray clay m t~e 
upper part and very firm, mildly alka~me, b~ack clay. m 
the lower part. The layer b~low that. 1s 13 mches thick 
and consists of very firm, mildly alkaline, dark ~ray clay 
that has slickensides. The next layer, extending to a 
depth of 70 inches is very ~irm, mildly alkaline, dark g_ray 
clay and has a few yellowish brown mottles and calcmm 
carbonate concretions. 

The Ratliff soils are in positions on the landscape 
similar to those of the N ahatche, Voss, and Kaman soils. 
Ratliff soils have .loamy and sandy layers. The Harris 
soils are clayey coastal marshland and are subject to inun
dation by water at high tide. The Ijam soils consist of 
clayey sediment dredged or pumped from the floor of 
rivers, bayous, bays, or canals during the construction or 
maintenance of these waterways. 

Most of this association is used for timber production, 
woodland grazing, pasture, and wildlife habitat. It is not 
suitable for urban developments. · 

The soils are subject to flooding and, in some areas 
where cover is lacking, to soil removal by scouring. 

Soil Maps for Detailed Planning 
The kinds of soil (mapping units) shown on the detailed 

soil map at the back of this publication are described in 
this section. These descriptions together with the soil 
maps can be useful in determining the potential of a soil 
and in managing it for food and fiber production, in 
planning ·1and use and developing soil resources, and in 
enhancing, protecting, and preserving the environment. 
More information for each· soil is given in the section 
"Planning the Use and Management of the Soils." 

Preceding the name of each mapping unit is the symbol 
that identifies the unit on the detailed soil map. Each 
mapping unit description includes general facts about the 
::;oil ancl a brief description of the soil profile. The prin
cipal hazards and limitations are indicated, and the 
management concerns and practices for the major uses 
arc cli::;cus::;ed. 

A mapping unit represents an area on the landscape 
and con::;ist::; of a dominant soil or soils for which the unit 
i::; named. Most mapping units have one dominant soil, but 
::;ome have two or more dominant soils. A mapping unit 
commonly includes small, scattered areas of other soils. 
The propcrtie:,; of some of these ::;oils can differ :,;ubstan- · 
tially from those of the dominant soil and thus greatly in
fluence the use of the dominant soil. 

In most areas surveyed there is land that has little or 
no identifiable soil and supports no vegetation. This land, 
called miscellaneous land types, is delineated on the map 
and given descriptive names. Urban land is an example. 
Areas too small to be delineated are identified by a :,;pe
cial symbol on the soil map. 

The acreage and proportionate extent of each m~pping 
unit are given in table 2, and additional informat10n_ on 
each unit is given in interpretive tables in other sect10~s 
(see "Summary of Tables"). Many of the terms used m 
describing soils are defined in the Glossary. 

Soil Descriptions 

Ad-Addicks loam. This is a near!)· level soil in broad 
areas on the upland prairies. The areas are slightly higher 
on the landscape than those of the adjacent or surround-_ 
ing soils. The surface is plane to slightly convex. The 
slope ranges from 0 to 1 percent but averages about 0.3 
percent. Areas of this soil average several hundred acres 
in size and some areas are as large as several thousand 

' acres. 
The surface layer is friable, neutral, black loam about 

11 inches thick. The !aver below that is friable, neutral, 
dark gray loam about 12 inche~ thick. ~he next layer is 
about 26 inches thick and consists of friable, moderately 
alkaline, light gray loam that is about 20 percent, by 
volume, visible calcium carbonate. Below that 1s a layer of 
firm moderately alkaline, light gray loam that has 
disti~ct yellow and yellowish brown mottles and is about 
5 percent visible calcium carbonate. 

Included with this soil in mapping are small areas of 
Clodine, Bernard, Midland, and Gessner soils. Also in
cluded are a few areas of a soil that is similar to Addicks 
loam but is calcareous at the surface. A few areas are 
recently built-up urban land. 

This soil is used primarily for rice, improved pasture, 
and native pasture. A few small areas are. used for co_rn, 
grain sorghum, and vegetables. The native vegetat10n 
consists of bluestem and panicum and some greenbrier 
and annual weeds. Improved pasture grasses are common 
bermudagrass and Coastal bermudagrass: Pine and hard
woods have encroached in some areas. 

This soil is poorly drained. It is saturated with water 
for short periods during the year. Surface runoff is slow, 
internal drainage is slow; and permeability is moderate. 
The available water capacity is high. 

Drainage is the dominant concern in crop management. 
Proper fertilization and surface drainage increase crop 
and pasture production. Capability unit IIIw-1; rice group 
2; pasture and hayland group 7C; Loamy Prairie range 
site; woodland suitability group 2w9; Tight Sandy Loam 
woodland grazing group. 

Ak-Addicks-Urban land complex. This is a nearly 
level complex in urban areas and in the surrounding rural 
areas where the population is increasing. Encroachment 
of trees has occurred in some areas. The older urban 
areas are generally wooded, as a result of tree planting to 

. provide shade. The areas of this mapping unit are irregu
lar in shape and generally range in size from 30 to 850 
acres. A few areas are larger than a thousand acres. Th£ 
boundaries commonly coincide with the outer limits oJ 
subdivisions and other built-up areas. The ::;urface is plan£ 
to slightly convex. The slope ranges from 0 to 1 percen; 
and averages about 0.3 percent. 
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Addicks loam makes up 20 to 85 percent of the com-
Jex Urban land 10 to 60 percent, and other soils 5 to 20 

~erc~nt. The areas are so intricately mixed_ that it was 
not practical to separate them at the mappmg scale for 
this survey. 

The Addicks soil has a surface layer of friable, neutral, 
black loam about 11 inches thick. The layer below that is 
friable, neutral, dark gray loam about 12 inches thick. The 
next layer is about 26 inches thick and consists of friable, 
moderately alkaline, light gray loam that is about 20 per
cent, by volume, visible calcium carbonate. The layer at a 
depth of about 49 inches is firm, moderately alkaline, light 
gray. loam that has distinct yellow and yellowish brown 
mottles and is about 5 percent visible calcium carbonate. 

Urban land consists of soils that support buildings and 
other urban structures that have covered or altered the 
soils so that classification is not practical. Typical struc
tures are single- and multiple- unit dwellings, streets, 
schools, churches, parking lots, office buildings, and 
shopping centers less than 40 acres in size. In places 
Urban land consists of small areas of Addicks loam that 
has been altered by cutting, filling, and grading. Fill 
material has altered the soil in places. In some areas the 
entire profile is covered with 6 to 24 inches of fill materi
al. Soils in the older areas that are drained by road 
ditches show less evidence of alteration. 

Included with this unit in mapping are a few areas of 
Clodine, Gessner, Bernard, and Midland soils. These soils 
are unaltered in places. 

This mapping unit has moderate to severe limitations 
for urban development. Poor drainage is the greatest 
limitation. There are no limitations for landscaping or for 
gardening. Chlorosis is common in areas where cuts have 
been made. Most of the acreage was formerly in cropland 
or native pasture. 

Am-Aldine very fine sandy loam. This is a nearly 
level soil in broad, oblong and oval, wooded areas. The 
surface is plane to slightly convex. The slope is O to 1 per~ 
cent, but averages about 0.6 percent. Areas of this soil 
average 200 acres, but some are several hundred acres in 
size. 

The surface layer is friable, medium acid, dark grayish 
brown very fine sandy loam about 5 inches thick. The 
layer below that is friable, medium acid, grayish brown 
very fine sandy loam about 5 inches thick. It tongues into 
a layer of friable, very strongly acid, yellowish brown 
loam about 9 inches thick. The next layer, about 11 inches 
thick, is firm, very strongly acid, gray clay that has mot
tles of yellowish brown and red. Below that, extending to 
a depth of 60 inches, is a layer of firm, slightly acid, light 
gray clay loam that is less mottled with depth. 

Included in some mapped areas of this soil are small 
'areas of Atasco, Bissonnet, Aris, Hockley, Segno, and 
Ozan soils. These soils make up less than 10 percent of 
,any mapped area. Low, sandy, circular mounds are com-
1mon in a few places. These rise 6 to 30 inches above the 
surface and are 15 to 50 feet in diameter. 

This Aldine soil is used mainly for timber and 
woodland. The native vegetation is chiefly pine, hard
woods, sedge, beaked panicum, longleaf uniola, and little 
bluestem. Some small open or cleared areas are used as 
pasture or home gardens. 

This soil is somewhat poorly drained. Surface runoff is 
slow, and permeability is very slow. The available water 
capacity is high. This soil is saturated at a depth of 20 to 
30 inches during cool months and in periods of excessive 
rainfall. 

Cultivated areas of this soil are difficult to manage. 
Fertilizer, lime, and drainage systems are beneficial to 
pasture and row crops. Capability unit IIIw-1; rice group 
2; pasture and hayland group 8A; woodland suitability 
group 2w9; Flatwoods. woodland grazing group. 

An-Aldine-Urban land complex. This is a nearly level 
to gently sloping complex in metropolitan areas and in 
rural areas where the population is increasing. This 
mapping unit is of minor extent. Areas are irregular in 
shape and generally range from 30 to 250 acres in size. 
One area, however, covers 1,200 acres. Boundaries com
monly coincide with the outer limits of subdivisions and 
built-up areas. The slope is mainly O to 2 percent but 
ranges to 3 percent. In a few places along drainageways 
the slope is 5 percent. Native pine and hardwoods are 
common in most areas. 

The Aldine soil makes up 25 to 75 percent of this com
plex, Urban land 10 to 70 percent, and other soils 5 to 20 
percent. The areas are so intricately mixed that it was 
not feasible to separate them at the mapping scale for 
this survey. 

The surface layer of the Aldine soil is friable, medium 
acid, dark grayish brown very fine sandy loam about 5 
inches thick. The layer below that is friable, medium acid, 
grayish brown very fine sandy loam about 5 inches thick. 
It tongues into a layer of friable, very strongly acid, yel
lowish brown loam about 9 inches thick. The next layer, 
about 11 inches thick, is firm, very strongly acid, gray 
clay that has mottles of yellowish brown and red. Below 
that, extending to a depth of 60 inches, is a layer of firm, 
slightly acid, light gray clay loam that has less mottles 
with depth. . 

Urban land consists of soils that have been altered or 
obscured by buildings and other urban structures, making 
their classification impractical. Typical structures are sin
gle- multiple-unit dwellings, garages, sidewalks, patios, 
driveways, streets, schools, churches, shopping centers, 
office buildings, paved parking lots, and industrial parks. 
Included with Urban land. in mapping are small areas of 
the Aldine soil that have been altered by cutting, filling, 
and grading. In places, 6 to 24 inches of fill material has 
been added to improve drainage. 

Included with this unit in mapping are a few areas of 
Atasco, Bissonnet, Aris, Hockley, Segno, Vamont, and 
Ozan soils. These soils are unaltered in places. 

This mapping unit has moderate to severe limitations 
for urban development. It has severe limitations for use 
as septic tank filter fields because the clayey subsoil is 
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drainage and permeability are rapid above the layer that 
has plinthite. Below that, permeability is moderately slow. 
The available water capacity is low. Capability unit Illw-
3; pasture and hayland group 9C; woodland suitability 
group 2s2; Sandy woodland grazing group. 

Cd-Clodine loam. This is a nearly level soil on broad, 
irregular areas, about 400 acres in size, that are generally 
low on the landscape. Slopes are 0 to 1 percent but 
average 0.5 percent. 

The surface layer is friable, dark gray loam about 12 
inches thick. It is neutral in the upper part and moderate
ly alkaline in the lower part. The layer below that is fria
ble, moderately alkaline, gray loam about 17 inches thick. 
The next layer extends to a depth of 72 inches. It is fria
ble, moderately alkaline, light brownish gray loam that 
has irregular, pitted calcium carbonate concretions. 

Included with this soil in mapping are small areas of 
Addicks, Aris, Gessner, Midland, Edna, and Katy soils and 
small areas of saline soils. In some undisturbed areas 
there are low, circular, sandy mounds about 30 to 40 feet 
in diameter. These inclusions make up less than 15 per
cent of any mapped area. 

This soil is used mainly for growing native pasture for 
cattle and for rice. Native grasses are mainly prairie 
grasses, such as andropogon, paspalum, and panicum. 
Myrtle bushes are common. Pine and oak forests have en
croached in some areas. 

This soil is poorly drained and is saturated for 3 to 6 
months in winter and early in spring. Surface runoff is 
very slow, and internal drainage -is slow. Permeability is 
moderate. The available water capacity is high. 

Excess water on the surface makes this soil cold, often 
reducing stands of early crops. Drainage, fertilization, and 
crop residue are essential in maintaining the high produc
tivity of this soil. Capability unit III w-1; rice group 2; 
pasture and hayland group 8E; Lowland range site; 
woodland suitability group 2w9; Flatwoods woodland 
grazing group. 

Ce-Clodine-Urban land complex. This is a nearly 
level complex in broad, irregular areas that range from 20 
to several hundred acres in size. The slope ranges from 0 
to 1 percent but averages 0.6 percent. Pine and hard
woods have encroached in some areas, and in a few areas 
trees have been planted for shade. 

Clodine soils make up 20 to 85 percent of this mapping 
unit; Urban land, 10 to 75 percent; and other soils, 5 to 20 
percent. The soils are so intricately mixed that separation 
was not practical at the scale used in mapping. 

The surface layer of the Clodine soil is friable, dark 
gray loam about 12 inches thick. It is neutral in the upper 
part and moderately alkaline in the lower part. The layer 
below that is friable, moderately alkaline, gray loam about 
17 inches thick. The next layer is friable, moderately al
kaline, light brownish gray loam that has irregular, pitted 
calcium carbonate concretions. 

Urban land consists of soils that have been altered or 
covered by buildings and other urban structures making 
classification impractical. Typical structures are. single-

and multiple-unit dwellings, driveways, sidewalks, garages 
and patios, streets, schools, churches. parking lots, office 
buildings, and shopping centers of less than 40 acres in 
size. Included are areas of Clodine soils that have been al
tered by cutting, filling, and grading for development. Fill 
material commonly covers the Clodine soils. 

This mapping unit has moderate to severe limitations 
for urban development. The main limitation is poor 
drainage. There are only a few limitations for landscaping 
and gardening, but chlorosis in plants is common. 

Ed-Edna fine sandy loam. This is a nearly level soil 
on the prairie. The areas of this soil are irregular and 
generally small, but a few are several hundred acres in 
size. The slope is mainly 0 to 2 percent but averages 0.8 
percent. In some undisturbed areas, the surface is 
covered with small circular pimple mounds. The mounds 
generally are leveled if the soil is cultivated. 

The surface layer is friable, neutral, dark grayish 
brown fine sandy loam about 5 inches thick. It abruptly 
meets the layer below that, which is very firm, moderate
ly alkaline clay about 36 inches thick. The clay is gray in 
the upper part and olive gray in the lower part. The next 
layer extends to a depth of 72 inches; it is firm, 
moderately alkaline, gray sandy clay loam that has mot
tles of yellowish brown. 

Included with this soil in mapping are small areas of 
Addicks, Aris, Bernard, Clodine, Gessner, Katy, and 
Midland soils, which make up less than 15 percent of any 
mapped area. Also included are soils, mainly in areas of 
pimple mounds, that are similar to this Edna soil but that 
have a surface layer 10 to 18 inches thick. 

This soil is used mainly for rice and native pasture. A 
few small areas are used for corn or grain sorghum. Na
tive vegetation is mainly such _prairie grasses as 
paspalum, panicum, and sporobolus. 

This soil is poorly drained. Runoff and permeability are 
very slow. The soil is saturated for long periods in winter 
and early spring. The available water capacity is high. 

Poor surface drainage and the droughtiness of the 
clayey subsoil are the main limitations. Fertilization and. 
drainage are beneficial in crop and pasture production. 
Capability unit Illw-1; rice group 2; pasture and hayland 
group 8A; Claypan Prairie range site; woodland suitabili
ty group 2w9; Tight Sandy Loam woodland grazing 
group. 

Ge-Gessner loam. This is a nearly level soil in broad, 
irregular areas and in small, round depressions. It is 
lower on the landscape than adjacentsoils. In places this 
soil is wet or ponded for long periods after heavy rains. 
Most of the water evaporates. Slopes are mainly less than 
0.5 percent, but the range is 0 to 1 percent. The surface is 
plane to slightly concave. Mapped areas average 170 
acres, but some are several hundred acres in size. 

The surface layer is friable, slightly acid, dark grayish 
brown loam about 7 inches thick. The layer below that is 
about 9 inches thick and is friable, slightly acid, grayish 
brown loam. It tongues into the next layer, which is fria
ble, neutral, dark gray loam, about 18 inches thick, that is 
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r htly more clayey. The layer below that is about 19 
~n

1
fhes thick and consists of friable, moderately alkaline, 

Ii ht brownish gray loam. The n:xt 18:yer, to a depth of 84 
. g hes is firm · moderately alkalme, light gray sandy clay 
inc ' ' · · 1 f 11 . h b d loam that has d1stmct mott es o ye ow1s rown an 
brownish yellow. 

Included with this soil in mapping are small areas of 
Addicks, Aris, Clodine, Katy, ,Ozan, and W ockley soils, 

hich make up less than 15 percent of any mapped area. 
w This soil is used mainly for native pasture, improved 
pasture, and rice. Native vegetation is _chiefly low 
anicum and paspalum, carpetgrass, berryvmes, rushes, 

~edges, and weeds. Improved pasture grasses are chiefly 
common bermudagrass, Coastal bermudagrass, and Pen
sacola bahiagrass. In timbered areas, the vegetation is 
mainly water oak, willow oak, ash, ironwood, hickory, 
Joblolly pine, palmetto, greenbrier, and longleaf uniola. 

This soil is poorly drained and is generally saturated in 
wet periods. Surface runoff is very slow to ponded, and 
internal drainage is slow. Permeability is moderate, and 
the available water capacity is high. 

Excess water on the surface and inadequate drainage 
are the major limitations. Fertilization, liming, and 
drainage are needed for pasture and row crops. Capabili
ty unit IVw-1; rice group 2; pasture and hayland group 
8E; Lowland range site; woodland suitability group 3w9; 
Flatwoods woodland grazing group. 

Gs-Gessner complex. This is a nearly level complex in 
broad, irregular areas that are about 400 acres in size. 
The slope is O to I percent. Pimple mounds and slight 
depressions between the mounds are characteristic of the 
areas. 

Gessner soils make up 55 to 70 percent of this complex; 
Clodine soils, 15 to 20 percent; and other soils,15 to 25 
percent. The Gessner soils, and some Addicks soils, are on 
the flats and in the depressions between the mounds. 
Clodine soils are in the nearly level areas surrounding the 
mounds. The other soils, mainly W ockley, Katy, and Aris 
soils, generally are on the pimple mounds. 

The surface layer of the Gessner soils is friable, slightly 
acid, dark grayish brown loam about 7 inches thick. The 
layer below that is about 9 inches thick and consists of 
friable, slightly acid, grayish brown loam. It tongues into 
the next layer, which is friable, neutral, dark gray loam, 
about 18 inches thick, that is slightly more clayey. The 
layer below that is about 19 inches thick and consists of 
friable, moderately alkaline, ,light brownish gray loam. 
The next layer, to a depth of 84 inches, is firm, moderate
ly alkaline, light gray sandy clay loam that has distinct 
mottles of yellowish brown and brownish yellow. 

This complex is used mainly for native pasture of 
· beaked panicum, little bluestem, and Indiangrass. Land 

leveling is needed where the soils are used for rice. Pine 
and hardwoods have encroached in some areas. 

This complex is poorly drained and is generally satu
rated in winter and early in spring. Surface runoff is very 
slow, and internal drainage is slow. Permeability is 
moderate. The available water capacity is high. 

Excess water on the surface is the major limitation. 
Drainage, fertilization, and land leveling are needed for 
crops. Capability unit IVw-1; rice group 2; pasture and 
hayland group 8E; Lowland range site; woodland suita
bility group 3w9; Flatwoods woodland grazing group. 

Gu-Gessner-Urban land complex. This mapping unit 
is in broad, nearly level areas and in depressions. It con
sists of built-up areas and areas where the population is 
increasing. The areas range from 15 to 180 acres, but a 
few are several hundred acres in size. Slopes are mainly O 
to 1 percent. Water stands on the surface in the depres
sions for long periods after · rains. There are pimple 
mounds in a few areas. These are leveled in urban 
development. Water oak, willow oak, hack berry, sweet
gum, and elm have encroached in some areas. 

Gessner soils make up 20 to 80 percent of this unit; 
Urban land, 10 to 75 percent; and other soils, 10 to 20 
percent. The areas making up this complex are so in
tricately mixed that separation was not practical at the 
scale use in mapping. 

The surface layer of the Gessner soils is friable, slightly 
acid, dark grayish brown loam about 7 inches thick. The 
layer below that is about 9 inches thick and consists of 
friable, slightly acid, grayish brown loam. It tongues. into 
the next layer, which is friable, neutral, dark gray loam, 
about 18 inches thick that is slightly more clayey. The 
layer below that is about 19 inches thick and consists of 
friable, moderately alkaline, light brown}sh gray loam. 
The next layer, to a depth of 84 inches, is firm, moderate
ly alkaline, light gray sandy clay loam that has distinct 
mottles of yellowish brown and brownish yellow. 

Urban land consists of soils that have been altered or 
covered by buildings or other urban structures and of 
other disturbed areas. Classifying these soils is not practi
cal. Typical structures are single- and multiple-unit 
dwellings, garages, sidewalks, patios, driveways, streets, 
schools, churches, shopping centers, office buildings, pipe 
yards, refineries, chemical plants, railroads and paved 
parking lots. Other areas have been disturbed by cutting, 
filling, or grading. In some areas 6 to 24 inches of fill 
material covers the entire soil profile. 

Included with this complex in mapping are mainly Ad
dicks, Clodine, Katy, Aris, and Wockley soils. 

Gessner soils have severe limitations for streets and 
low-cost roads and urban development in general and for 
use as septic tank filter fields. The main limitation is poor 
drainage. Water stands on the surface for long periods 
after rains, and the soil remains wet long after water on 
the surface has evaporated. The risk of corrosion to un
coated steel is high. Most areas are muddy and boggy 
when wet. 

Ha-Harris clay. This is a level to nearly level sdil on 
coastal marshlands .. It is generally lowest on the land
scape and in most areas is subject to inundation by high 
tide. The areas are oblong and crescent shaped and 
average about 35 acres in size. Slopes average 0.1 percent 
but range from O to 1 percent. 
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TABLE 1.--TSMPERATURE AND PRECIPITATION DAT4 

[Data from Houston, elevation 96 feet. Period of record 1931-70] 

--·-- -- --,- ---·- ---------- - --·- ------- -- -- --- -----.- --- - - - ----- -·- ---- - - - --- ... 
I I 

: Temperature : Precipitation 
I ----- ----,------- -i-·------7-------+·-- -- --- -.- ------ - -- --·-----·- -- - -- - ----- -- -- -- -- ---,- --- -- --------

1 I I ! I I 

: : : tlean nu~ber or 

Month 
: Probability of receiving-- :, d3y~ ~ith--
' I I I ·---·- ••-- ___________ . -~---. 

l Hean Mean l Mean Mean Mean ---· : ·· - - -: - : en : rn : rJ) : Cl) : t~ : 

: daily : monthly: daily : r.ionthly total : -g ~ .c ~ ~ 2 ~ ~ ~ ~ ~ [ 1! 2 
! maximum: maximum: minimun: r.iinimurn t.. ~ .: -~ g g ~ g g g ~ g g g ~ g ~ 
I O (tj I ·r-1 ,,-l •r-1 •r-1 •H •r-1 

: , 1 , lot:U""\~1-~:C"J;'M~ 1 =r~ trit... '°~ 
I I I I J I 1 I I I I O Q I 

_______ ----1. ______ ___J_ _____ ._.J., __ . ____ -.l.--____ l. --1.. --1.. ----L- ·-··-L _ •. --1.. --·• ..J. .•. ___ l._ ... L - .•.. L 

: I : I : I : F--- ---In-- -Pct: -.Etl: Pct: Pct: Pct: Pct: Pct: Pct: 

January---

February-

March-----

April----

May------

June-----

July------: 
I 
I 

August----: 
I 
I 

September-: 
I 
I 

October---: 
I 
I 

November--: 
I 
I 

December--: 
I 
I 
I 
I 

Year----: 

63.6 

65.5 

71.7 

78.o 

85.7 

91. 1 

92. 1 

92.8 

89. 1 

82.3 

71. 1 

64.5 

79.0 

78.6 

79.8 

84.4 

88.0 

91. 9 

96.2 

98.o 

98.7 

95.7 

91.3 

84.9 

79.8 

88.9 

43.6 

46.0 

50.8 

59.0 

66.2 

12.0 

73.8 

73.6 

69.3 

60. 4. 

50 -.5 

45.9 

59.3 

I - - -- I I 
I I I 

25.0 3-78 <1 97 : 92 : 74 54 

30. 1 

34. 1 

45.5 

55.6 

65.0 

70.2 

68.7 

59.2 

46. 1 

34. 1 

28.7 

46.9 
I I 

3.44 

2.67 

3.24 

4.32 

3.69 

4.29 

4.27 

4.26 

3.77 

3.86 

4.36 

45.95 

< 1 

< 1 

< 1 

< 1 

< 1 
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< 1 

3 
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< 1 
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93 

93 

96 

95 

95 

85 

94 

99 

I I 
I I 

' 

90 

80 

90 
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90 

85 

86 

85 

83 
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70 

58 

70 

73 

63 

49 

38 

50 

55 

45 
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I 

70 50 

70 55 

55 40 
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35 
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35 

43 

3JJ 
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40 

30 

33 

50 

24 
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30 
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I V 

T E X A S D E P A R T H E N T O F W A T E R R E S O U R C E S . 

WELL SCHEDULE 

Aquifcr(s) ____________ _ Projec:t No. _____________ _ 

Fleld No./Owner's Well No. 

State Well No. G_Q~_b_4:_'/9.7_ 
County __ !-l;f _('_1~ ______ _ 

1. Loc:ation: ____ 1;, ____ l;,Sec:tion ____ ,Bloc:k ____ ,Survey __________ ,Lat. _______ , Long. _____ _ 

------------------------------------------------------------

Tenant (other): _____________________ Address: __________________________ _ 

Drlller: __ ..f.~7&~- _4!~te..f a c~ ... ____ Address: __ ffi !!~fe<L:1_ T~'t!?.S _ ____ -- ___ _ 
·J. Land Surfac:ei Elevatlon: __ (e ___ ft. above·msl determined by ___________________________ _ 

4. Drilled: _________ ·19_7g; Dug, Cable Tool,~• Air, ____ _ 

5. Depth: Rept._.J_:1 ~_ft. Heas. _ ______ ft. CASING, BLANK PIPE & WELL SCREEN 
Cemented From ft. to ft. 

6. Borehole Completion: Open Hole, Straight Wall, Underreamed, Gravel Packed 

. "f ·L • 7. Pump: Hfr. ________ · _ _ _ _ _ _ _ Type _ J _ \) ( JJ~ () ~ __ _ 

No. Stages _____ , Bowls Diam. ____ In., Setting ________ ft. 

Column Diam. In., Length Tailpipe ft. 

8. Motor: Hfr._ -------- ____ Fuel __ ti~-C.-----H;.- __ _ 

Diam. Type Sett Ing. ( feet) 
(In.) from to 

/0 5Tee ( 0 3'f(o 
h J16 ,r;3g 

9. Yield: Flow ____ _gpm, Pump ____ _gpm, Heas., Rept., Est. ____ Date 

I 
10. Performanc:e Test: Date \ Length of Test____ Hade by ______ _ 

Static: Level ____ ft. Pumping Level ____ ft. Drawdown _____ ft. 

I Produc:tlon _______ ,_gpm Specific Capacity ________ gpm/ft. 
I 

ii. ~: _(Remarks on taste,I odor, c:olor, etc:.) _______________ _ 

Analyses 

Date _________ Lab?ratory _________ TDS ____ Sp Cond ____ _ 

Date _______ Laboratory _______ TDS __ Sp Cond ____ _ 

12. Other data available (as circled): Pumping Test, Power & Yield Test, Drillers Log, 

Formation Samples. GeophysicJI Log(s) _ -------------- ___ _ 
\· (type) 

I). Water Level (s) :_/_p_'f.. __ f\ ::!:.:J.f'!J~- _ 19..Z~~: ________ · ___ which 

. ft. rept. 19 above which ____________ meas. ______ ---4,elow-----------

above 
ls _____ ft. below Land Surfa1oe 

Is ____ ft. g~y~ Land Surfac:e 

1~. Use: Dom., Stock, Public Supply, Ind., Irr., Observation, Other (Test Hole, OIi Test, etc.) · - ---- --------------
15, Rec:orded by: _______________ Sourc:e of data: ________________ Date: ___________ _ 

:6. Remarks: _______________________________________________________ _ 

------------------------------------------------------ ------

· 1, Loe at ion or Sketch: 
; - - -

W/L Obs. Well W/Q Obs. Well 
:·~R-0308 --ro-6 ~ 9o 7-stace Well No. J2 A,-, 

I Type of water? _________ ,depth of strata I -1f 
---nerilirntthth~~;::-"";i;TTT::i" .::-::::-~~----:--:--,--~--'---_-___:_-...=---l ...... •. I hereby certify that this well was drilled by me (or under my sunervieion, n~~ ~~-~ 

••ch and all of the.etatement" ho~n," a-• •-· .. 



I/RD Exp. (CW) 
Aprll 1966 

U. S. Dl!:PT. OP' THI:: IN1'ER!OR 

MASTER CARD 

R~c,,rd hy:B?'f1:?eff L.E ~. 

.ll!!.! I E)<.f\$ 

Source 
of data 

~: , O O • t, 0' R 
~ 1 mLn , sec 

Lal -llrnta N 
~: T ____ s, R 

Luca! 

Ow11cr llr name: E. IN' IC' I\• 

(C) (F) 
Ownership: Cll~mty, Fed C:0\1 1 L 1 

(A) (B) (C) (D) 

~ Air cond, Bottling, Conzn1 Dewater, 
~ cs> (T) (U) (V) 

Stock, Inatit 1 Unuaed 1 Represaure, 

Well No.---"L_:r_-_.:hu.;0=.;_,-.~6:...1../ _;.-.._/_.:;_.o..--lk=-·--
WELL SCHEDULE 

GEOLOGICAL SURVEY 

Sec ___ _ \;, 

'C•i\'L' 
61 6. 

WATER RESOU.RCl::S DIVISION 

~. ____ t --------
8 I, H 

{P) (S) ~ f:77 
Private, State Agency-, wal:'-e~iet ___________ 0 'lli.J 

(E) (F) (H) (I) (H) (N) CC.PD <1> 
Power, Fire, Dom, Irr 1 Med, Ind, PS, Rec, 

(W) (X) (Y) (ft) 
Recharge, Deoal-P S, Desai-other, Other 

Use of (A) (D) (G) (H) (~) {P) (R) (T) {U) 
W~aw, 

(X) ' {ii) r:71 
Destroyed, ••~ well: Anode, 

DAlA AVAILABLE: 

Drain, Seismic, Heat 

I/ell daraO 
70 

Rea, Oba, Oil-gaa, Recharge, tee1t 1 Un""aed, Waite, 

Freq, W/L meae.: __________ _ Field aquifer char, ,i□ 

11yd. lab. data: --------------------------------------- n□ 
Qua I. water data; ~: --,..,-=Y>-i:::.__,. ___________________________ _ 

i\-q .. 73 ~ 
"T E..)tf'.S Ct;) ~ 

··□ 
yea D 

Pumpage inventory: no• period: _________ 76 

ye ■ nD 
Aper Lure cards: --------------------:--------------------

0 -J 3011 £-/~ F-:Z./· !D:E! L"K data: D - L 0~ 

WEL L-OESCRlP TION CARO 

- - ~ /tO 11 ,, 

I ~AME l r-g,.... ft ,, · ' 6' h ; ;: g~ree_.!!: 2•~ 
·, AS ON MASTER CAR~ ~D~e..,p-"th-'--w-;e::l:::l:.:_:::;:=-::...J~::-::::2;:::=:;--:: . ! ! [2 ! ~ . --,--==----- ~ 

" 20 n accuracy 

... cD_,T_~~-~...:.~-=~_1d--=-j _3__~ 0 rt l : '3: V ;O ! ~;;!78 5-\ee I Dlam. !8•1~\•'9~1 
2
'• i 'QI 

{fl ~ {II) ;;, {P) . {S) ~T) (W) (X) {I!) [GJ 
grave w. ~ra~w. horlz, open perf., screen, s • pt., shored, llP

0
en

8
, other r,. 

{perf,) , (screen) , gallery, end, n l - '11 
{C) 

~: ~~~~~~:e • 
~ {A) {B) {C) {D) ((ii)°\ {J) {P) {R) {T) {V) (I,) {i!) ~ 
~: air bored, cable, dug, ltytt-' Jetted, air reverse trenchtng, driven, drive LUJ 

rot, rot., percussion I r"ltary I wash, otner 2 

~;::led: 10-e-t73 lct:7L3!Pumplntakesetlln1:: 28C> ftli.!e:o! 
:n H , 16 U 

£.!:!.!.!!!: lNI t,)fZ:. , f':. X: P,.,!r_ 
.!:!.,Ll. name (L) (H) 

{A) {h) {C) (J) multiple multiple 
.lli'...Ptl: air, bucket, cent, jet, (cent.)' (turb.)' 

(N) 
none, 

LP ~nae 
.lli'...Ptl: diesel, c;>'gas, gasoline, hand, g••• wtnd; l!.al, 

addr~ {P) lR) (S) (· {i) 
p1aton, roe, aubmer1, rb, other 

Tran■• or 
meter no. 

I i,:r ,, 

Deep □ 
Shallow 

•o 

z 
0 



1: 
i 

L.. --:s-- 60 -61 Io?-, Ydl No, -
N 

L3t!tude-long!tude s 
d .. I d .. I 

HYDROGEOLOGIC CARD 
' 

I , J Phyliognphlc · I\ IO i -•, 
SAHE AS ON MASTER CARD Province: t"O I\C..lf'\L 'i( I ;\I\-\ : -~ ~: _______ _ 

I ,, 20 21 , 

r.::, Dral •.ge I ~:-1 ;, I : r) I LC.J ... ..,,.,,.... ........ : ... 1-,:1,..·.., ~: 
------- 22· ------------- 2l 2J ----□ 
Topo of 
well site: 

(D) 
1 
(C)) (I!) (P) (II) (K) (L} 

depreufon, 1tru111·channel, dune■, flat, hilltop, oink, 1wa,ap, 

(t) (P) (S) (T) (U) (V) rr1 
offshore, pediment, hillside, terrace, undulating, valley flat _______________ 17~ 

ay a te111 
n, Eva/lt1e.. .. !t;,e f'r;7 

---""'•""e"'r ... le-■---~ ---'----''"""a ... q""u+1.,.~"°r""',"""'t,..o-rma-'--t""'i,..o_n_,-gr_o_u_p __ ~ 
□ Aquifer 

Ll tho logy: / 
1 

.Q!!a.!.!!: Thickncu: 
,-....,,,_....,,,_---.. --------✓------ -----.-- l4 

_______ ft 

I Length of I 3 O L I •. > : OJ· Depth· co L I I J 
......,,.,.....___.....,.,.... we 11 open to: ---~----£ C ,/.l..:::...J.::.

0 
~: _________ £ t .,J..-l.., 

lS l7 

!1l!lQJ! 
AQUIFER: _______ _ 

aquifer, formation, group aeriea •• •• ., 

L I j □ Aquifer Lithology: _______________ .,_:_., ~: ______ ,o Thickness: _______ ft 

I Length of I I Depth to I 
--,,,.,.

1
...__..._,.u,....well open to: ________ ft "'"'l""•_., _ _....,,Ji ...... top of: _________ ft._ ___ _.....,.,.-

~~~=;~:!~ __ -_::$~7_0 __ -_l/~c:~o~-'._,,-~S~ .. ~~-~_0-.. -;.--;;_·_c;:;;; .. _"l ___ c:;_~-';;.:,---"::'"".""'~"":_u._)_v_, __ ,_~_.,_· ~_-~_t--_l_u __ .. ..,,~¼--s-, ____ _ 

Depth co J · □ L. ·• consolidated rock: ________ _.._..._ ___ ., Source of data: _____________ •• ft 
I 

.. =--.. :.:.-.. -_-_-_--' ... '-'7'1"_.! 'source of data: _____________ ••□ 
61 

Surflclal L I J Infiltration □ 

Depth co 
basement: ___________ _ ft I .. 
~: -:----------------;~'"!.:..J...~1

~ 7 ~1 ::...:c:;haracteriat ic•: 
72 

Coefficient I Coefficient L 1 1 J 
~: _______________ ,gpd/ft ,, ,s . Storage: ____________ ,.J___,l_,. 
Coefficient 
~• _____________ gpd/ft2 ; Spec ·cap: _______ .sp,a/ft; Nu..ber of. l!&ologic carda: 

.. 
Ler----.et--.+e~ +o 360 

C II 
\ D C~ "TO 

f1 Y'- c. e- i w ,1 /., r} -rl ~ .:> u r---4, -fer " k 

Gct+ .. /,,c.k..~J. 

:J. j'i;. •t£'7 

I • I 
I • I 
I : I --.-T-- - -+- -- -½----
1 1 I 
I I I 
I 

I 
I 

---~-- --►---
' I 
: I I 
I I I 

,----r----1--- -1---
1 I I 
I I : 
I : I 

GPO 857-700 

f ... ... 
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REFERENCE 11·- Not Used 
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REFERENCE 19 



Originator 

PHONE CONVERSATION RECORD 

Conversation with: Date_..;_/_; / t} I 9(p 
Name UIA-1/AIA G.s.s Time_.___LI..J.1.0'---: _,_t/--=5'=-------c::§)PM 

Company rx P&&.1c.s -1- W!'-l>L/~e WT 

Address $J./£Zo,pA/ L.4g,c 6'1?t7e [9"0riginator Placed Call 

?,4,t'(,)( □ Originator Received Call 
1 

Phone (713) ¥-S:0- 9350 w.o. NO. b'~03 -022 -ozs-/ tJ2-8 

Subject Fi~H'/IY?? /Al J./4usnN /4eG74 

il/s. - G.st¥~&6 Notes: )-.:71;5 $T.4n?) -v/4r N45 
;;:JEil</l1f 7Tc7) 1N LAKc Af44'SZ?ML Th'.'c: S;e1At J4v~ 
23vm 

.? 

Atftl> A,tt/V t:1F 711€ .BAY~.s t?,.e_ 

PEil<€lVttll AL <,, <;:7,gE):IM 5 /N 77/C Wou.57?)1{ ,L/,?Gl{. 

D File ______________ _ Follow-Up-Action: __________ _ 

0 Tickle File ____ / ____ / ____ _ 

0 Follow-Up By: __________ _ 

D Copy/Route To: __________ _ 

Originator's Initials __________ _ 

RFW 110-4-83 
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REFERENCE 20 



I 

STATE COUNTY STATE NAME 

48 201 Texas 
48 339 Texas 

CENTER POINT AT STATE 
COUNTY 

COVERAGE 

48 Texas 
201 Harris·co 

Press RETURN key to continue ... 

REGION OF THE COUNTRY 

COUNTY NAME 

Harris Co 
Montgomery Co 

Zipcode found: 77073 at a distance of 2.7 Km 

STATE CITY NAME 

TX HOUSTON 

COMMUNITY 

WESTFIELD 

Press RETURN!key to continue ... 
I 

AIRPORT HOLDING A 
LATITUDE 29:59:20 

CENSUS DATA 

LONGITUDE 95:22:34 

FIPSCODE LATITUDE LONGITUDE 

48201 30.0017 95.4000 

1990 POPULATION 

SECTOR 
KM 0.00-.400 .400-.810 .810-1.60 1.60-3.20 3.20-4.80 4.80-6.40 TOTALS 

--------- --------- --------- --------- --------- ---------
S 1 0 1534 0 19 11243 24431 37227 

--------- --------- --------- --------- --------- ---------
RING 0 1534 0 19 11243 24431 37227 
TOTALS 

Press RETURN key to continue ... 

STAR STATION 

WBAN PERIOD OF DISTANCE 
NUMBER STATION NAME LATITUDE LONGITUDE RECORD (km) 
------ ------------ ------- ------- --------- --------
12960 HOUSTON/INTCONT TX 29.9833 95.3667 1981-1985 1.1 
12918 HOUSTON/HOBBY TX 29.6500 95.2833 1964-1968 38.7 
12906 HOUSTON/ELLINGTON TX 29.6167 95.1667 1966-1970 46.0 
12923 GALVESTON/SCHOLES TX 29.2667 94.8667 1956-1960 94.1 
12917 PRT ARTHUR/JEFFERSON CO TX 29.9500 94.0167 1981-1985 130.9 
93987 LUFKIN/ANGELINA CO TX 31.2333 94.7500 1967-1971 150.7 



I: 
12912 VICTOR[A/FOSTER TX 28.8500 96.9167 1965-1974 

Press RETURN key to continue ... CROSSTALK - XVI 

U.S. SOIL DATA 

STATE : TEXAS 

LATITUDE : 29:59:20 LONGITUDE : 95:22:34 
THE STATION IS INSIDE H.U. 12040104 

10 
1 

GROUND WATER ZONE 
RUNOFF SOIL TYPE 
EROSION 1.1210E-03 CM/MONTH 
DEPTH TO GROUND WATER BETWEEN 
FIELD CAPACITY FOR TOP SOIL 
EFFECTIVE POROSITY BETWEEN 
SEEPAGE TO GROUNDWATER BETWEEN 
DISTANCE TO DRINKING WELL 

Press RETURN key to continue 

3.0000E+03 AND 3.0000E+03 
6.0000E-02 
2.0000E-02 AND 3.0000E-01 
4.6330E+03 AND l.3900E+04 CM/MONTH 
2.8000E+04 CM 

[l;lf[J[l;lfMENU: Geodata Handling Data List procedures 
[3;lfl. Site level retrieval of data 
(SITERET) [4;lf2. Access Census Data 
(CENSUS) [5;1~3. Determine County Coverage 
(COVERAGE) [6;lf4. Geographic Data Management 

(GEODM) [7;lf5. HUCODE/SOIL locator 
(HUCODE) [8;lf6. Convert to Lat/Long 
(LATLON) [9;lf7. Lookup/Examine Star Station Data 
(STAR) [10;lf8. Find US cities 
(USCITY) [ll;lf9. Find Soil Survey Status of Counties 
(SSURVEY) [12;1f10. 70, 80, 90, 95 Demographic Data Retrieval 

195.5 

(SUPERPOP) [20;1fEnter an option number or a procedure name (in parentheses) 
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR 
GEMS> [22;7f 
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REFERENCE 22 - Not Used 
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